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PUBLIC NOTICES 


PUBLIC NOTICES 





[The Director - General, 
India Store Department, Branch 
No. 15, Belvedere-rogd, Lambeth, 8.E. 1. 
ai TE = for :— 
1. SCREW COUPLING 
3. TAMINATED BE ARING SPRINGS 
3. HELICAL and VOLU TE SPRINGS 
4. WHEELS and AXLES 
5. ROLLED STEER. JOISTS. 
6. ELECTRICALLY DRIVEN MONORAIL 
a CRANES, 13ft. radius, 4-ton 
7. GALVANISED TUBING and FITTINGS for 


8. PRESSED. STEEL BOGIES with WHEats 
and AXLES for RAILWAY CARRIAGE 
9. AXLE-BOXES for CARRIAG ES and WAGONS. 
10. ah re OF for CARRIAGES and 
AGO 

11. LOCOMOTIVE BOILERS 
Tenders due on the llth May, 1926, for Nos. 1, 2, 3. 
4, y. 1926, for No. 6; on the 


2ist May. 1926, for Nos. 7, 8, 9. and 10; and on the 
26th May. 1926, for No. 
forms obtainable from the above. 2307 





Assistant Engineers (3) 

REQUIRED fos the NIGERIAN 

G A ERNMENT RAILWAY  § (Construc- 

tion) for a ae of 12 to pod ———. with 

possible extension. 
bush and travelling cllowenss of £9 8 a month whilst 
m duty in the Colony. Camp equipment provided 
Outfit allowance of £60 on first appointment. Liberal 
leave on full salary. Salary £680 for the first three 
years of service, then £510, rising to £720 a year by 





annual increments of £30, and thence rising to £020 
a yeer by annual increments of £40. Candidates 
must have passed examination to qualify for 
A.M.LC.E. or Phold equivalent professions! qualifica- 
tions and possess experience on Railway Location. 
Apply at once by letter, sta’ qualifications 
and experience, to the CROWN OR 
COLONIES, 4, Millbank, Westminster. London 
8.W. 1, clearly quoting M/14155. 2261 





ssistant Engineers (8) 

REQU aep for the PUBLIC WORKS 

DEPARTME of the FEDERATED 

MALAY BTATES for four years’ service. 

Salary 400 dollars a month. rising to 800 dollars by 
annual increments of@25 dollars. plus a temporary 
non-pensionable allowance of 10 per cent. for bachelors 
and 20 per cent. for married men. The exchange 
value of the dollar in sterling is at present fixed by 
the Government at 2s. 4d., but ite purchasing power in 
Malaya is considerably less than that of 2s. 4d. in the 
United Kingdom. No income tax at present imposed 
by the Federated Malay States Government Free 
passages provided. Candidates, age 
ferably unmarried, must have received « good 
theoretical training, preferably at a University or 
College recognised by the Institution of Civil Engi- 
neers and possess a Civil neering ee or 
obtained such other diplomas or m in engi- 
neering as the Secretary of State may decide in any 
particular case, or have completed articles th a 
Civil Engineer of good standing and wey the 
examination for Associate Mem hi: Institu- 
tion of Civil Engineers. In addition, vcandidates must 
have had at least one year’s practical experience of 
civil engineering under a qualified civil engineer.— 


23 to 26, pre- 


Apply at once by letter. giving brief details of 
qualifications and experience and stati age and 
whether married or single, to the CROWN AGENTS 
FOR THE COLONIES, 4, Millbank, Westminster. 
S.W.1, quoting clearly at head of application 
M/14378. 2326 





(iivil Engineer Required 
/ vy the Gov ERNMENT of TANGAN- 
YIKA TERRITORY for the PUBLIC 
WORKS DEPARIMENT (Harbour Works) 
for tour of 20 to 30 months’ service, with possible 
extension. Salary £500, rising to £600 a year by 
annual increments of £25, plus a temporary allowance, 
at present authorised up to the 30th of June, when its 
continuance or otherwise will be subject to review, 
amounting on a salary of £ & year to £90 a year. 
Free quarters and passage and liberal leave on full 
salary. Outfit allowance of £30 on first appointment. 
Candidates, aged 28 to 45, must have passed the 
examination for Associate Membership of the Institu- 
tion of Civil Engineers and have had practical expe- 
rience of Harbour Works and Marine Surveying.— 
Apply at once by letter, stating age. qualifications 
and experience, to the CROWN AGENTS FOR THE 
COLONTES, 4, Millbank, London, 8.W. 1, quoting 
M/14492. 2322 


TE RRITORY for a tour of 20 to 30 


months’ service, with possible extension. Salary 
£400, rising to £600 a year, plus a temporary allow- 
ance of 20 per cent.. at present authorised up to the 
39th of June, when it will be subject to review. Outfit 
allowance of £30 on first appointment. Free quarters 
d yeeneate 5 and liberal leave on full salary. Candi- 
dates, aged 23 to 40, must be fully qvalified Railway 

Engineers, who have had good training and experience 
on Tec ised European, American or oa Rail- 
ways. Candidates who are A.M. Inst. C.E. preferred. 

Apply at once by patton. stating ty qualifications 
and ex \ Guar to the CROWN AGENTS FOR THE 
COLO 4. Millbank, Westminster, 
8.W. 1, we M/14544. 





ivil Engineers (2) Re- 
J Qu IRED »y the RAILWAY DE- 
PARTM of the TANGANYIKA 


London, 
2298 





Royal | Corps of Naval 


ONSTRUC 


4 COMPETITIVE EXAMINA ATION for 
OST PROBATIONARY ASSIS- 
rANT CONSTRUCTOR will _be held at the Royal 


Naval College, Greenwich, in June next. 

The Regulations and full particulars of the salary, 
&c., may be obtained from the SECRETARY of the 
ADMIRA (C.E. Branch), Whitehall, 58.W.1, to 
whom intending candidates. must submit So namés 





The Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 








Metallurgical Supplement. 


THE ENGINEER, 30 - 4 - 26. 
- 


The Engineering Branch of the Royal Navy. 


THE ENGINEER, 30 - 4 - 26. 


The Tailless Aeroplane. 


THE ENGINEER, 30 - 4 - 26. 


Engineering Plant at the Building Exhibition. 


THE ENGINEER, 30 .- 4 - 26. 


An Electric Trolley Omnibus. 


THE ENGINEER, 30 - 4 - 26. 
High-Powered Oil Engines. 
(W. 8. BURN.) THE ENGINEER, 30 - 4 - 26. 


Developments in Paper Mill Plant (Concluded). 


(BEAUMONT & BURT.) THE ENGINEER, 30 - 4 - 26. 


A New Electric Converter. 


THE ENGINEER, 30 - 4 - 26. 
Economy in Axle-box Design. 
30-4. 26, 


. THE ENGINEER, 


Boiler Design. 























THE ENGINEER, 30 - 4 - 26. 
PUBLIC NOTICES PUBLIC NOTICES 
ivil Engineers Required Bradford Education Committee. 
J wy the GOVERNMENT of Fg bk nn g 
COAST for. the PUBLIC WORKS TECHNICAL COLLEGE. 
DEPARTMENT for two tours of 18 APPLICATIONS are INVITED for APPOINTMENT 
months, with possible extension. Salary £480 for the | as HEAD of the —— of MECHANICAL 
first three years of service and then £510, rising to ENGINEERING in the Co! 
£920 a year. Outfit allowance of £60 on first appoint- The scale of salary attached to this appointment 
ment. Free and quarters and liberal leave | will be £600 to £700 per an 
on full salary. Candidates, aged 25 to 35, must have Full particulars of the appointment and forms of 


received @ technical’ education and a regular from the Director of 
training as Civil Engineers, and have had a practical 


knowledge of surveying, levelling, quantities, esti- 


application may be ol 
Education, Town Hall, Bradford. and the completed 
applications should be returned to Pro) Principal of 
= nee not later os 19th May. 











mates, reinforced concrete work and civil engineering 926. 
generally, including construction.—Apply at once by FLEM Ine Town Clerk. 
ie GROWN: AGENTS FOR THE COLONIES. & h T 1 Coll 
the CRO A gE Oo ° 
Millbank, Westminster, London, 5.W. 1, quoting Brie ton echnical 0 + ny 
M/14531. 2260 Principal : ¥. eee Y. VARLEY, M.A 
ASSISTANT LeCre - ‘MiscH ANIC AL 
E! : 1] D _— GINEERI 
ectricaliy riven| appuications’ INVITED. from Graduates in 
PUMPING SET. consisting of 24 | Engineering. At least three years’ works and 
K - Siemens Motor, 440 volts con- | dra experience essential. Burnham Scale 
tinuous current, 1440/1650 r.p.m., direct | Salary, with allowances for works experience, &c. 
coupled to Holden ond rooke Centrifugal Four- | Appointment to date from ist September. Forms of 
stage Pump, 300 gal P.m. against oe, ead. Wg wey undersigned, returnable not 
‘ tic eases and speed = May 
— inctuding omens a F. HERBERT TOYNE, 
All in very good condition. retary. 
‘Applications for forms of Tender should reach the | _Education Offices, Old Steine, Brighton. _2281_ 
8U. a te —;. . N.W. District, W. 
and B. Dept. Depot. Uxbridge, Middlesex, ity of N ottingham. 
not later than aie ‘May, 1926. 2262 


wORTa onto. ao ST Amon. 
ONTRACT 11. 


eS iN NO 
BUN DERS ixp “ pt ed 
The Bhectricite Committee jinn i receive 
TENDERS for the ERECTION of BUILDINGS in 
connection with Extension No. 1 of this station. 
Dra’ and copies of the general 





ity | of Leicester. 
are INVITED for the SUPPLY 
and DELIVERY 0 of 175 rE of B.S. No. 7 SECTION may seen 
GIRDER TRAMWA of contract, specification, 





STEEL G Y RAILS, together with | conditions bill of quan 
the necessary — +i oe all of which must | tities, and form of Tepe may be obtained on applica- 
Kesociat the ring Standards | tion to Mr. T Gordon, City Engineer and 


Bpecitcation. 





and full particulars of their educational and t 
training and ee experience not later than the 
12th May next 
Candidates must be not more than 24 years of age 
on the Ist October next. 
PRIVATE STUDENTS oF NAVAL 
ARCHITE: 


In conjunction with the pik Fipxemination there 
will be a QUALIFYING EXAMINATION for the 
admission of PRIVATE STUDENTS of NAVAL 
ARCHITECTURE to the Royal Naval College, 
Greenwich. 

Applications for the Regulations, &¢c., should be 
made as in the case of the Examination for the post of 
Be ey Pw ged Co ctor (see above). 


Priva to pay a fee A gee 
o famten whilst at ‘the Gollese. 





°  Mottioggam, on payment of a 
rm of Tender, &c., may be obtained from the} deposit of Two Pounds, which will be returned on 
office ot the City Surveyor, Town Hall, Leicester, on | receipt of a bona fide ——. 
payment of the sum of One Guinea, which will be Sealed Tenders are to be delivered to the under- 
returned on receipt of a bona fide Tender. Cheques | signed in the official ry ty not later than 
to made payable to the Leicester Corporation | 9 a.m. on Thursday, 20th 
Tramways. The lowest or any Tender will not necessarily be 
ed and endorsed Tenders, addressed to ‘‘ The | accepted, and Tenders will only be accepted teem 
Chairman of the Tramways Committee, Town Hall, | firms who conform to the conditions of the contract 
ee. * must be delivered not later than 10th May, | as regards paying the local standard rate of wages, 


26. &c., and to the working rules of the Nottingham 
Phe Council do not bind themselves to accept the | district. 
lowest or any Tender. By Order. 
H. A. PRITCHARD 


Tow n Clerk. 


. J. BOARD, 
Town Clerk. 











Guildhall, Nottingham, 
2 


2274 6th April, 1926. 2277 


Town Hall, Lakeman 
23rd A . 1926. 


(ity of Nottingham. 
WATER DEPARTMENT. 
PUMPING PLANT—BURTON JOYCE. 
Water Committee a Cyd py 
the 


The 


pacity 8 million gallons 
MOTORS, and other 


General pe ate specification, schedules end 
form of Tender may be obtained from Mr. F. 
Davies, Engineer and General Manager, Water Simcoe, 
Castle Boulevard, Nottingham, on payment of « 
deposit of £5 5s., which will be refunded on receipt 
of a bona fide Tender, not afterwards withdrawn, and 
the return of all documents. 

Tenders must be endorsed “‘ Tender for Pumping 
Plant at Burton Joyce" and reach the undersigned 
ass later than Noon on Friday, the 2ist day of Ma 


The Committee do not bind themselves to accept 
the lowest or any Tender. 
Ww. J. BO 


ARD, 
: Town Clerk. 
Guildhall, Nottingham, 
20th April, 1926. 2272 


(ity of Nottingham. 
NORTH WILFORD POWER STATION. 
EXTENSION NO. 1.—CO OT NO. 12 
‘© STRUCTURAL ENGINEERS. 
The lectrielty Committee is prepared to receive 
TENDERS for about : 
420 rons of STEEL WORK jn Stanchions, 


Gird 

2 TONS of CAST [RON in Gutters, Standards, &e. 
required in connection with the construction of the 
above. 

Drawings may be seen and copies,of the 
conditions of contrast. ey my = A of 
tities, and form of ° be obtained 
and after londay. 3rd May 1926. < ca appliontion to 
Mr. T. Wallis a. City Engineer and Surveyor. 
Guildhall, Nottingham, on payment of a deposit of 
Two Pounds, which will be returned on receipt of a 
bona fide Tender. 

Sealed Tenders, duly stating the time required for 
the completion of the work, are to be delivered in the 
official envelope provided to the undersigned not later 
than 9 a.m. on Thursday, 20th May, 1926. 





accepted, and will only be ted from 
firms who conform to the conditions of the contract 
as regards paying the local stan rate of wages, 
&c., and to the working rules of the Nottingham 


district. 
x By Onder. 
J. BOARD, 
«a, Town Clerk 
Guildhall, Nottingham, 
26th April, 1926. 


City and County of Kingston- 


UPON-HULL 
ELECTRICITY DEPARTMENT. 
The Electricity spams of the Hull Corporation 


inte cat WGns 
"SUB- LeqpUruRs FOR SCUL- 


2278 





EL WORK 
SGOATES SUB-STAT 
Tender —, general —— 9 7° and epertteation 
can be obtained 
Treasurer 


on to the City 
Guildhall, a Sem ‘being return- 

able on receipt of a bona fide 
e Corporation does not bind itself to accept the 


lowest or any Tender. 

Ten . add Chairman, Electricity Com- 
mittee, Guildhall, Hull, D and endorsed “* Tender for 
Sub-station Steel Work.” ga be delivered by Noon 
on Thursday, May 20th, 

H. BELL, M.LE.E., 
City Electrical Engineer and Manager. 

Electricity Works, 

Seulcoates, Hull. 2310 





he County < of London Electric 
SUPPLY CO., LTD. 
BARKING POWER STATION EXTENSIONS, 


1926. 
ie County of t lant Electric Supply Co., Ltd., 
to receive TENDERS for ~ pla J 

WOR. and CASTING and DRIVING wre 
mately 1800 REINFORCED CONCRETE LES. 
l4in. by i14in., varying from 25ft. to 46ft. long, in 
connection with the extensions to the Power Btation at 
Barking. 
The specification, schedule and form of Tender ca. 
be obtained from Sir 7 —-—~ Gibb and Partners, 
Queen Anne's Lodge, Westminster, London, 5.W. 
A deposit of £5 5s. will be charged for the doce 
ments, and this will be returned on receipt of a bona 
fide Tender by the date below mentioned. 

Sealed Tenders, endorsed ** Tender for Piling,”’ must 
be delivered to the er ae not later than Noon 
on Monday, 10th May, 1 
The Company do not bind’ themselves to accept the 
lowest or any Tender. 

F. C. McQUOWN, 
Joint Manager and Secretary. 

County of London Electric Supply Co., Ltd., 

Moorgate-court, Moorgate-place, London, B.C. 2. 


2276 


PUBLIC NOTICES (continued) 





SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
AGENCIES, Page 3. 
MACHINERY, &., WANTED, Page 2. 
PARTHERSHIPS, Page 2. 
MISCELLANEOUS, Page 2. 

FOR SALE, Pages 3, 4, 89 and 96, 
AUCTIONS, Page 96. 


BUSINESSES and PREMISES 
(For Bale, ete.), Page 96. 


PATENTS, Page 3. 
WORK WANTED, Page 89. 





For Advertisement Rates see 
Page 499, Col. & 





INDEX TO ADVERTISEMENTS 





Page 95. 
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SITUATIONS OPEN (continued) 








ochester and Chatham Joint 
EWERAGE BOARD. 


MAIN OUTFALL SEWER AND DISPOSAL 
CONTRACT No. 4 
ERS for 


e TEND 

he ‘CONSTRUCTION of the 
ER consisting of Laying about 
3194 Yards of 36in., 33in., and 32in. t Iron 
Pipes in double pipe line; and the Construction of 
about 241 Yards of Concrete Sewer Culvert, size 
5ft. Sin. high by Sft. Gin. wide, together with 
appurtenant wine Also for the CONSTRUCTION 
of NEW SE WAGs DISPOSAL WORKS, comprising 
Grit Tanks, Screen e Carriers, Storm ‘anks, 
Settling Tanks, Sludge Drying Beds, Power-house, 

mp-house, Offices, and all a pestenant Works at 
Motaey Hill, near Rainham 

Also for LAYING about gee Yards Lineal of 24in. 
36in., and 42in. CAST IRON PIPES on the site, and 
494 Yards Lineal of $6in. and -_. CAST IRON 
TIDAL OUTFALL PIPES on WOOD PILING. 

The works are part of the Board’s scheme of 
sewerage which is approved for grant by the Unem- 
ployment Grants Committee, and that Committee has 
laid down as a condition that all contracts for or 


The Board is 
the COMPLETION of 
MAIN OUTFALL SEW 


incidental to the works are to be placed in this 

country. 
The Board will uire that all ia and materials 
British production and manu- 


supplied shall be o 
facture. 

Plans may be seen and quantities and form of 
Tender obtained on and il the 19th April at the 
office of the Mess W. H. ford and 
Boginesrs, Ain x wl 

nd also at my 


a, "which ‘will 
‘ender and the 
return of the quantities, 

Sealed Tenders “Contract No. 4— 
Disposal Works, ” ‘to be delivered to me at my office, 
as under, on or before the 29th May. 1926. 

The Board does not bind itself to accept the lowest 
or any Tender. 

By Order, 


R. W. WATKINS, 
Clerk to the Board. 
Kent, 





13, New-road, Chatham 





April 12th, 1926. 2144 
Rochester and Chatham Joint 
EWERAGE BOARD. 

MAIN OUTFALL 58 WORKS. AND DISPOSAL 
NTRACT NO 
IRONFOUNDERS. 


TO 
The Bape is prepared to receive TENDERS direct 
from 2 oe maniare for the ee and —" ab 
at Rainham Station, n 
2530 TONS of CAST IR 
he Pipes and Specials will be 42in., 36in.. 33in., 
S2in., 24in., 18im., 12in., 9in., 6im., and Sin, dia- 
meters. and will be mostly British Standard Spigot 
an et 





The Pipes and - are required in ton 
with the Board's scheme of sewerage and sewage d 
posal, which is approved for t by the Giver. 
ment Grants that Committee has 


ttee, 
ine down as 8 condition that all contracts for or 
— to the works are to be placed in Great 


aie Board will req that all goods shall be of 

British moan pcoewrsion and manufacture. 
ties, form of Livy 3 specification and con- 

ditions of contract may 
19th from the ‘offics © the 
w. ford and Son. 
Albion Chambers, King-street, Not 
of Three Guineas A “9 which sym will ‘be returned 
de Tender and the return of 


Tenders. endorsed “‘ Contract No. 5—Iron- 
work,”’ to be delivered to me at my office, as under, 
on or before the 29th May, 1926. 
The Board does not bind itself to accept the lowest 
or any Tender. 
By Order, 


R. W. WATEINS, 
Clerk to the Board. 
13, New-road, ge oy Kent, 
___— Aor 12th, 1926 2145 


S ca 
Core 


The Corporation invite ENDER RS from experienced 
contunsters for the G of about 4 MILES of 
15in. and 13in. CAST IRON PIPES and SPECIALS 
and SHORT LENGTHS of SMALLER PIPES, 
together with VALVES, HYD. METERS, &c. 
‘The pipes will be supplied by the Corporation. 
work will extend e Irton ing 
Station of the Corporation to the New Service Reser- 
voir at Spring Hill, Searborough, Yorkshire. 
Copies of the specification and form of "Tender wr 
t 


rboro ug fe h_, Corporation. 


NEW mr0N 





pared by the Engineer, Dr. H. Lapworth, M. 

1.EB.. 25, Victoria-street, Westminster, may 
obtained on application to the undersigned on or after 
Monday, the 3rd Ma: be 


y. The application must 
accompanied by the sum of £3, which will 
on return of the documents witbin seven days or after 
the receipt of a bona fide Tender and the documents 
required. 

Tenders are to be sent in on the form supplied, and with 
the specification must be cnci in a sealed cover 
endorsed *‘ New _Irton Water Scheme: Tender’ for 
Pipe Laying: Contract No. 6,’ and addressed to 
the undersigned, reaching him not later than 10 a.m. 
on Wednesday, May 26th, 1926. 

Copies of the contract drawings may be inspected 
at the Town Hall on application to Mr. H. Richard- 
son, Water Engineer, Water Department, Town Hall, 
Searborough, and genera! information regarding the 
route of the pipe line from Mr. Mawson, 
Resident Engineer. 

The Gerporation do not bind themselves to ae 
the lowest or any Tender, and the acceptance of an 
Tender is subject to the sanction of the Ministry of 
Health to the loan for carrying out the scheme. 

SYDNEY JONES, 
Town Clerk. 
Scarborough, 


Town Hall, 
F 1926. 


22nd April, 2273 





Qurrey County Counoil. 
HiGHWAYS AND BRIDGES DEPT. 
INVITED for the APPOINT 


APPLICATIONS are 
ASSIS- 


MENT of a TEMPORARY ENGINEERING 
TANT at a salary of £6 68. per week. 

The probable duration of the appointment will be 
not less than 12 months, subject to satisfactory 
service. 

The appointment will be terminable by a menth’'s 
notice on either side, and will not be subject to the 
provisions of the Local Government Officers Super- 
annuation Act, 1922. 

Applicants should be competent to make surveys, 
take levels, and assist in the preparation of specifica- 
tions and bill of quantities, and preference will be 
xiven to candidates with knowledge of the design of 
bridges in reinforced concrete and who are Associate 
Members of the Institution of Civil Engineers or hold 
the Testamur of the Institution of Municipal and 
County Engineers. 

Applications, in writing, must reach the undersigned 
not later than Friday, 7th May, 1926 

W. P. ROBINSON, A.M. “inst. C.E., 
County Surveyor. 








(ounty Hall Annexe, 
Kingston-on-Thames, 
22nd April, 1926 2271 
MACHINERY, &c.. WANTED 
WASTED. a 1000-Ton TOGGLE PRESS, Suitable 
for embossing steel plates. Stroke not less than 
din.—-Address, ** PRESS,’ Wm. Porteous and Co., 
Advertising Agents, Glasgow. P1858 ¥F 





or Medium-size Pearns-Richards 
State 


\ TANTED, Small 
+ 


or Kearns BORING FACING MACHINE. 
price, condition, and where seen.—Address, mo 
Engineer Office 





FLUE WELDING STEAM HAMMER, 
or other approved make.—Address full 
2314, The Engineer Office. 

2314 ¥ 


6) CWT. 


Ad Movssey 
particulars and price, 


he Borough of Portsmouth 
WATERWORKS COMP. 
APPOINTMENT OF ass TANT ENGINEER To 


E MPANY. 

APPLICATIONS are INVITED for -* PPOINT- 
MENT, now vacant, of ASSISTANT E EER to 
pe Company. Candidates should be i 35 and 

years of and Corporate Members of = Institu 
thon of of Civil Engineers would have prefere: 

Applications will be considered only fo. those who 
have bad a full training (theoretical and practical) and a 
first-class experience in the design, construction, main- 
tenance, and administration of waterworks. Knowledge 
of pumping machinery would also be advantageous. 
Commencing salary £500 per annum, rising by annual 
instalments of £25 to £650, less 5 per cent. obligatory 
oman to the Company's Superannuation Fund. 

he appointment is subject to the selected candidate 
oqtieSoterdy. peames an examination by the Com- 
pany’s Medi fficer, and may be determined after 
three months’ notice on either side. Application 
should be made only on the forms which will be pro- 
vided on request by the ENGINEER, Waterworks 

Offices. Commercial-road, Portsmouth, and must be 
delivered at that address not later than Friday, 
28th May, 1926. 2275 





SITUATIONS OPEN 


COPIES or berry NOT ORIGINALS, UNLESS 
PECIFICALLY REQUESTED, 





a Young ENGINEER for the London 
‘irm of Engineers manufacturing 
Pumps, Compressors, &c. Some commercial ex 
rience, good practical and theoretical training essential. 
—Address, stating experience and salary required, 
2292, The Engineer Office. 2292 A 


\ JANTED, 
office of a 





WASTED. Young Energetic ENGINEER (Tech- 
nical School man preferred) as PRODUCTION 
MAN for large Engineering Works near Manchester. 
Must have good up-to-date workshop experience of 
manufacture of small accurate parts. State expe- 
rience, technical training, age, and wages required —_ 
Address, 2315, The Engineer Office. 2315 a 





SSISTANT ESTIMATOR, with as ape | of 


Z trade. State age, experience, and salary required. 
—H. and T. DANKS (NETHERTON), Ltd.. Boiler- 
makers, Netherton, Dudley. 3313 a 





te - ENGINEER, Single REQUIRED for Rallw ay 
Surveys and Construction in >; 2 yea 
engagement ; salary £480 per annum, _ fa af 
quarters and outfit allowance. ox ence railway 
surveys and construction essential and oY ledge of 
Portuguese or Spanish. T we Box 32, c/o Judd’s, 
47, Gresham-street, E.C. 2296 a 





CReULaTNS ENGINEER and MANOFACTURER 

an OPENING in his London Office for a 

PREMIUM PUPIL. Must have a good general educa- 

tion, some knowledge of drawing an advantage. 

Would be given a thorough training with a view to a 

permanent post when proficient. Interview by 
appointment.—Address, 1986, The Engineer = 

A 





NGINEER REPRESENTATIVE REQUIRED for 
Glasgow district by firm manufacturing Pneu- 
matic Tools ; must have sound technical and practical 
experience of tools and plant, and one who has been 
in constant touch with users of such.—Address in the 


first instance, stating experience, salary required, 
ground covered, age, and enclose copies of recent 
testimonials, 2299, The Engineer Office. 2299 a 





) sy! SUPERINTENDENT REQUIRED by a 
Firm of Electrical Engineers, to Take Charge, 
under Works Manager, of the Switchboard Depart- 
ment employing about 1000 men. Must be energetic 
and have good organising abilities.—Address, giving 
full details of experience and qualifications, &c., 
2233, The Engineer Office. 4 





a yee a a IMMEDIATELY, SHIPYARD 

DRAUGHTSMAN, experienced in design and 
lines of Shallow-draught and River Craft. Age about 
25 years and single.—Write, with details of experience 


(oscuvess DRAUGHTSMAN REQUIRED, Able 
to get out specifications and estimates, by Firm 





of Commercial € Builders. Particulars of age, 

experience, Ss lary required.—Address, 2212, The 
Engineer Office. 2212 a 

RAUGHTSMAN (Engineering) WANTED for 
Northern Peru. Three years’ contract. ly. 

stating age, experience, and salary required, also f 

any knowledge of 5 ish, to Box 537, Leathwalt 

and Simmons, 34, rogmorton-street, E.c. 

P1850 4 





D™ AUGHTSMEN REQUIRED, Experienced in the 
Design of and Detail Drawings for Constructional 


Steelwork, General Civil Engineering and Reinforced 
Concrete. Only applicants who have recently been 
engaged in this class of work will be considered. 


Applications must state age, 
particulars of 


. H., Box 


d be oc commenced . 


2224, Willings, 30, King-street, W.C. 2. 





2324 4 
pD*™* AUGHTSMAN WANTED, Thoroughly Expe- 
rienced tn detailing Mechanical and Structural 
Work for Conveyor Plants, &c, State age, salary 
required, and experience.-Address, 2300, The Engi- 
neer Office. 2300 A 





[PAUGHTSMAN WANTED, Light Constructional 
Steel Work, Steel-framed Buildings. Able to take 
site details, design and prepare works drawings ¢om- 
plete. State experience, age, and salary required. 
Address, P1849, The Engineer Office. "1849 A 





UNIOR DRAUGHTSMAN REQUIRED by a 
e Foundry. Must be able to calculate weights 
accurately and prepare drawings for foundry use.— 
Address, stating age, salary required, and —, 
of experience, 2302, The Engineer Office. 230% 





REQUIRED 


1" or — TOOL DRAUGHTSMAN 
Applications 


for special machine designing. 


are only invited from men of first-class ability. Please 
reply fully, stating experience.--Address, 2269, The 
Engineer Office. 2269 Aa 


SITUATIONS WANTED (continued) 
ECH, ENG ER (27), 
N wae c ~~ & home bud Colonian: exenrt 


ence of eubemobies 1 knowledge Spanish; DESIRES 
POSE, home or abroad.—Address, P1883, The EK iaaines r 
Offiee. P1883 





( VERSEAS REPRESENTATION .—ENGINEER 
wide experience, SEEKS ENGAGEMENT, pr. 
ferably Indian market. Excellent credentials 


Address, P1858, The Engineer Office. P1852 & 





RESENT TOOLROOM TURNER (18 Years’ Exjx 

rience general engineering, large and small, some 

fitting, other mac hining, technical, mass production), 

keen, aotive, confi @v ear and address, 

SEEKS progressive POST, any capacity, home or 

abroad ; age 32.—Address, P1856, The Engineer Offic e. 
P1856 








, GA, Mech. ¥ 
with a firm 
commercial vehicles or 
The Engineer Office 
P1860 » 
Fully Qualified 
B.Sc.) DESIRES 
of Manufacturers 
Design and Trade 
salary accepted 
E.C. 4 2270 b 


~1Q°4t aLieED Rs La ER, Wh. Ex 

OST of responsibility 
> , vith a wagons, 
fire-engines.--Address, P1860, 





O MANUFACTURERS.—A 
PATENT AGENT (Hons 
APPOINTMENT with large Firm 
to establish and conduct Patent, 
Mark Department. Reasonable 
Write, Box 540, Sells, Fleet-street, 





Y% NG ENGINEER (23) REQUIRES PROGRES 
SIVE POSITION in Engineer's Office. junior 
7 machine and fitting shop 


draughtsman pref.; 7 years’ 











experience ; secondary school and 1.C.S. training 
Address, P1881, The Engineer Office. P1881 » 
7OUNG MAN URGENTLY WANTS JOB. Good 
theoretical training ; experienced surveying 
public —. used to control; keen, reliable 
Address, Pl 2 The he Engineer OMice. 1862 » 
8 JUNIOR DRAUGHTSMAN.—ENGINEER (¢: 
é fully trained shops and D.O., DESIRES POST 
Low aver to gain good ex rience ; highest refs 
B. G., 17, Richmond-road, P1880 





Seaman. FITTERS and ENGINEERS, Desir- 

ing more congenial and lucrative employment, 
should write for particulars of my intensive course in 
draughtsmanship. ere is an increasing demand for 
qualified draughtsmen and you can —~ this interest- 
ing profession while you are earning Postal or 
private tuition by arrangement. PERC 'Y PITMAN, 
M.I. Mech. E., 25, Victoria-street, Westminster, 8. ¥- 1. 

2007 





N ORELAND, HAYNE - CO., Ltd., 80, Goswell- 
road, London, E.C.1, have VACANCIES for 
first-class DRAUGHTSMEN, one with experience of 
design, also JUNIOR DETAILERS of Works 
Sketches. Only those with experience of Steel Work 
Construction will be considered. Apply in first 
instance by letter, giving full details of age, expe- 
rience, salary required, and when free. P1870 a 





ENIOR DESIGNER REQUIRED in lepton Le 
of Constructiopal ee. Must used 
Steel-framed dings. State age, aE, and 
salary required.— Address, Pisre, The wares 9 oie. 


RAUGHTSMAN (23), with Experience in General 
foundry equipment and maintenance, pattern 
plate arrangements, and hydraulic bending machinery, 
SEEKS SITUATION.—-Address, P1861, Engineer 
Office. P1861 & 





RAUGHTSMAN, 
lay-out, plant, factory bui 
boiler plant, pipe lines, &c. 
Erection, London area.—Address, P1875, 
neer Office. 


LEVATING AND cayvayine MACHINERY.— 
DRAUGHTSMAN, with fi ears’ experience in 
U.S.A. on above work, DESIR 8S POST. English 
apprenticeship. Age 2. — Add ress, C. B., 54, Lynd- 
hurst-grove, London, 8.E. P1867 » 


TOUNG ENGINEER. Age 22, SEEKS PROGRES. 

SIVE POSITION, Junior Engineer or Draughts- 

man ; London area preferred ; 8 years’ mechanical and 

technical training. workshops. theory; 2 years 

7 engineering.—- Address, P1879, — Engineer 
Offic P1879 B 


—_—— 


20 Years’ Experience Design an 
Idings, steel cirartaee 
Take re Charse, Supervise 
e Engi- 
P1875 B 








ENIOR DRAUGHTSMAN REQUIRED ~ —4 
LATELY, ‘thoroughly experienced in Co 
mercial Vehicle design. eh stating age, ape 
rience, and salary uired, to LABOUR 8U, 
Associated Equipment pany, Ltd., Walthametew. 

2286 a 





YEVERAL MECHANIC al. and GENERAL ENGI. 
NEERING DRAUGHTSMEN REQUIRED in 
drawing-office of large Manufacturing Works. Men 
between 30 and 35 years of age, who have University 
Diploma or Engineering Degree and workshop and 
drawing-office experience preferred. 
Address in confidence, stating age, training, expe- 
rience, and salary required, 2293, The Engineer Office. 
2293 a 


WAzze: TUBE Beas. , DRADGETSMAN REQD., 
London. Good ex £260/286 p.a.—Apply. 

LAURIE’S, ‘Emplorment Specialists, 28. ? Basingball: 

street, E.C. No preliminary fee. 2321 a 





W4t722 .—A Thoroughly Capable, Energetic 
Ly seor FOREMAN for abroad. Must 
be e full charge of modern machine 








and copies of testimonials, to *‘* Z.Y. ye... c/o 
Deacon's, Fenchurch-avenue, London, E.C. 2318 a 
ARGE NGINEERING FIRM DESIRE to 


ED 
OBTAIN SERVICES (either whole or part time) 
of experienced MAN for Dust Collecting Systems.— 
ddress, stating age, experience, and salary required, 
P1874, The Engineer Office. P1874 a 





RODUCTION MANAGER WANTED by Esta- 
blished Firm of Engineers in Yorkshire, to 
examine costs of production by existing methods and 
machines and suggest improved methods. Only 
practical men who have held similar positions need 
apply. State age, perience, and salary requi: 
with copies of testimonials.—Address, 2291, The 
Engineer Office. 91 A 





EQumED for Mine in British Guiana, Capable 
FITTER-TURNER as Foreman for Repair 
good general experience essential, 


Department ; 
three years’ 


30-35 commencing salary £450-£500 ; 
Address, with full ween r expe- 





agreement. 
rience, 2279, The Engineer Office. 279 A 

GALES ENGINEER REQD.. Lenten Exp. Oil 
b Fuel Burners ess. Also at least 3 years’ recent 


ood opening. Sal. to start £400 plus 


sales exp. G 
es 4 
E.c. 


commission.— Apply, LA 
Specialists, 28, Desinghell strest. 
liminary fee. 


‘ALES MANAGER.—WANTED by Large Firm of 
b Structural Engineers for service in Bombay, a 
fully qualified SALES MANAGER. Drawing-office 
and field experience essential. Public school man, 
age 35-40, preferred.—Address, giving full particulars 
and stating salary required, 2384. The Eagines | a. 


a. 








‘TRUCTURAL FIRM 
h SERVICE of ovr 
solicit enquiries and oy 
the markets Geass and exports) 


a atest REQUIRE the 
REPRESENTATIVE to 
One with experience of 

for Steel-framed 


Machines ranging 


chop doing a a va vestety of work. 
including full 


from heavy duty to light machining, 
automatic and semi-automatic machines 

Equitable Sempepamsens with labour essential. 
28 to 35 years preferable. 

An experi ENGINEER DRAUGHTSMAN for 
abroad. Must have had wide experience in estimating, 
taking out weights and quantities, and capable of 
taking charge of drawing-office in a General Engi- 
neering Works with a wide range of practice 

Apply, MILNE and REID, Advocates, 177, Union- 
street, Aberdeen. 2319 A 


Age 





Wa First-class TOOLROOM FOREMAN, 

thoroughly competent in Tool, Jig and Fixture 
Design and Manufacture and fully conversant with 
latest ma-hine shop methods. Must be Sromae who can 
work cheaply and accurately. State fully experience, 
age, salary expected. and when free.- FOREMAN.” 
c/o Dixon's, 195, Oxford-street, London, W. 1 





P1847 a 
y [ AuzEa, FOREMAN for Boiler Works, Expe- 
enced in Controlling Repetition Work.- 


Address. stating age, experience, and salary required, 
201, The Engineer Office. 2301 





Ww D. WORKING GENERAL ENGINEER- 

f G FO. for works about 40 
miles from don ; ust through shops 
and D.O,. w sati: k of Portable 
8 Traction and 1.0. Engines. 5 experience 
fully, age, salary, and family, when commence, three 


f references. permanency 
suitable man.—Address, 2201, The Engineer bag 
A 





Wy4uze. } BRROPOE for Boats America, Accus- 
to best Fire-brick Structural Work,— 

Apply, stating ary required, MELDRUMS 

Limited, — near Manchester. 2265 A 





Buildings  essent: Salary an 
Address, “ STeucToRAL. ad “vm. Porteous and Co., 
Advertising Agents, Glasgow P1864 A 





+ ba- ouns P at tags > ASSISTANT for Waterworks 
London. Must be competent draughtaman 
and poses good theoretical and practical acquaint- 
ance of Machinery. Knowledge of Chemistry pre- 
ferred.—Address, giving qualifications, age, and selary 
required, 2204, The Engineer Office. A 





Were by an Old- eotabiiched Firm of Machine 
Tool Makers, a anit sfedfim DESIGNER, with a 
practical knowledge of and Heavy Type 


SITUATIONS WANTED 
N BITAIENT, PRODUCTION ENGINEER DE- 
SIRES PPOR + pee’ gh 





offering scope for 
energy, varied” technlea and shop experience and 
training; precision soe hen —Address, aiiee. The 
Eagineer Office. B 





ine 


SETTER for Sulzer Diesel Marine E i 
. a 


YAM 
C4 DESIRES a beg Capable of charge o 
work om the top of cam and reversing 6 
&c.— Address, Pisss, T  Roginesr Office. P1s56 K 





Machine Tools and capable of “Taking Sole 
bility of Designing; must be good Mathematician 
and able to organise and control drgwing-office staff. 
—Address, giving full pert iculars of experience and 
salary expected, 2325, The Engineer Office. 23254 





TANTED, CHIEF DRAUGHTSMAN for a rge 
Bridge Building and nstructional teel 
Works. Must be capable of taking complete charge ; 
heavy important tracts now Fannie. —Reply by 
letter, giving full particulars of experience, age, when 
at liberty, and y required, 2285, The ar 
Office. 





Wwsze. Good SENLO DESIGNING 
DRAUGHTSMAN DIMEDIATELY, Aireraft 
experience essential ; yong A — Stress Work 
desirable. ° Reply. stating age, and when free, 
to WESTLAND AIRCRAFT WORKS. ” Yeovil. “2290 A 





ANTED, LEADING DRAUGHTSMAN and 
ASSISTANT DRAUGHTSMAN.—Apply. stating 
ed, and qualifications, to HEENAN 


W 


age, salary requir 
and FROUDE, Ltd., 





Structural Engineers, Newton 
2287 « 


Heath, Manchester. 











ACTORY FOREMAN, Age 36, Able to Take Charge 
of all running pepaise plant.— Address, 
P1861, The Engineer Office. P1851 8 


EAT TREATMENT DEPT. FOREMAN REQ. 
SIT. Exp. tn alloy and plain car. steels for 
motor and mch. tool trades. Can do own phys. and 
chem. tests if nece.—Address, P1869, The Engineer 
Office. P1869 B 


ACHINE SHOP FOREMAN; Accurate General 
i machining. rapid production, gear cutting, good 
organ: capable.—Address, P1758, The 
Engineer ‘ome. P1758 B 











IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 
or wish to buy or sell a 
BUSINESS or WORKS 
Write : 


WHEATLEY KIRK, PRICE & CO., 
46, Watling Street, 








London, E.C. 4. 
Established over 70 years. 
pe ERS and F ee of ENGINEERS’ 


PPLIES, Western turnover £20,000 
p.a., REQUIRE ACTIVE DIREC TOR with £2000- 
£3000 additional capital.--Particulars from ARNOLD 
and CO., 143, Cannon-street, E.C 2267 c 





For disposal, t reassure and 
inability of UNDER 
,000 as a whole or divisable, some R 
PATENTS afiecting the SAVING OF LABOUR 
AND FUEL for all Aerials. Motors, all rt 
(Gas or pony * Gas agin convertible into 
steam power, land and s¢ 
financially. OU ALIFIED PENGINEER AS PART- 
NER OR DIRECTOR ACGEPTED. 
Address, P1863, The Enzinéer Office. P1863 © 








¥% NG ENGINEER, with Technical Knowledge. 
SEEKS OPENING in small firm as PARTNER 

or DIRECTOR ; £1000 capital available.—Address, 

P1884, The Engineer Office. P1884 © 





MISCELLANEOUS 





ANUFA CTUBERS or CAPITALISTS OPEN for 
DEVELOPMENT of simple Two-stroke GAS 
gy ed PUMP suitable for ona irrigation, 
and dra are ITED EXAMINE 
PROPOSITION seoontiin "favourably reported fi pon by 
eading expert. Patented.—Address, 2236, The Enginecr 





| APPEY to RICHD, D. BATCHELOR, ARTESIAN 
wae. 2 ComBeLAING ENGINEER 


FOR 























All equipments for improving your Water & ly. 
REMIST and METALLURGIST (38), Technically Largest Well Boring Plant, 3in. to . ° 
rained, DESIRES SITUATION ; 20 years’ steel | Every Pascatetion of Pumping Plant. 
le experience in ccaieal of Lab, Tropenas and 78, Queen .. B.O.4; & Chatham. 
electric furnace. Results b> referepces.— :, Con 4908; Chatham 71. 
Address, P1835. The Engineer 0 P1835 8 ites: Boreholes, London; Watershed, Obstham 
ESTAB. OVER 14 CENTURIES. 

OMMERCIAL ENGINEER Rio) Having Held Ls 
C perwese Want va Works CHANGE : > 7. Ain Pais 
Assistant = go Pvt nger Ground-strest, 
20 years’ ye ~ = s comes London. ce S22 K 
[mero a hm « hye oe ng. a ° 

xeellen — . Limergrove " 
Revarkon-ivente arr | FO% 9 ie 

fr 8 to a x 0 
NGINEER SEEES POST, Home or Abr PUMPS * wikchiN satect 
8 years’ exp. of mining, factory. brewery t, delivery. —_ 
and elec, repairs in_ gen. Re i on 24, single, t's ar 
energetic.—Address, P1876, eng 4 London, E.C. Clty 
oF 51876 b 

NGR., Exp. Steam, Gen’l Mech. and ical 1 j e 

i ‘engineering. | deviga, of plant. “charge factory For continuation of Teal 
t, boiler eff. tests, y b — ress, 

i793, The Engineer Office. P1792 B tisements see page 3. 
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The White Star Line. 


As an outcome of negotiations which, we under- 
stand, are now only in the preliminary stages, it seems 
likely that the Oceanic Steam Navigation Company, 
Ltd. (White Star Line) will shortly revert to British 
financial control. According to a joint official state- 
ment which was issued on Monday evening last by 
Messrs. Morgan, Grenfell and Co. and Mr. P. A. 8. 
Franklin, the president of the International Mercan- 
tile Marine Company, provisional agreement has been 
reached for the taking over of the shares of the White 
Star Company by a British group. Naturally numer- 
ous details require to be arranged, and some time will 
elapse before a final announcement can be made. I¢ 
has been stated, however, that if the negotiations 
mature it will be found that Furness, Withy and Co., 
Ltd., will be the principal shipping firm in the pur- 
chasing syndicate. The shares of the Oceanic Steam 
Navigation Company (White Star Line) are now held 
by the International Navigation Company, Ltd., 
which is controlled by the International Mercantile 
Marine Company, of New Jersey. The fleet of the 
White Star Line comprises some twenty-four liners, 
including the Majestic, Olympic, Homeric, and other 
famous vessels, which are engaged in the North 
Atlantic, Australian, and New Zealand trades. The 
company has, moreover, a controlling interest in 
George Thompson and Co., Ltd., who manage the 
five liners of the Aberdeen Line. 


Television. 


AccorpiInG to Mr. John Baird, the inventor of 
the * Televisor,”’ the problem of television has been 
solved. At a recent demonstration the results 
obtained with Mr. Baird’s apparatus proved to be 
far superior to those that were secured three months 
ago. A member of the daily Press who stood at the 
transmitter was easily recognised by his colleagues 
at the receiving end, and when he spoke into a tele- 
phone connected to a loud speaker near the televisor 
receiver his lips could be seen pronouncing each word. 
The inventor believes that in a short time it will be 
possible to see a football match 200 miles away from 
the field. Friendly negotiations are said to be taking 
place between Mr. Baird and the British Broadcasting 
Company with a view to co-operation, but we scarcely 
think that the public can look forward to seeing foot- 
ball matches, &c., in its homes in the near future. 
There seems to be little doubt, however, that sooner 
or later demonstrations of this nature will be given 
in places of amusement. For many years scientific 
investigators have had this matter under considera- 
tion, and in our issue of April llth, 1924, we pub- 
lished a lecture by Mr. Campbell Swinton on this 
fascinating subject. Mr. Swinton described in detail 
several schemes that had been proposed, and also 
a method of his own, which, however, has never, 
so far as we are aware, been put to the test of practical 
application. 


The Smoke Abatement Bill. 


THE manufacturers of Sheffield have for long con- 
tended that the production of a certain quantity of 
smoke is essential to the success of some of the pro- 
cesses which they carry on, and that a too rigid 
enforcement of smoke abatement regulations would 
seriously react on the quality of their wares. It is 
therefore a little surprising to find that Mr. W. 
Nicholson, Chief Smoke Inspector for the city of 
Sheffield, is an active critic of the Smoke Abatement 
Bill now before Parliament, on the ground that it 
unnecessarily exempts from the observance of its 
requirements certain sources of smoke, among which 
are included heating and other equipment of a kind 
largely used in many Sheffield establishments. The 
Bill continues to exempt the domestic fire, chimneys 
belonging to the Government, ships, vessels and 
boats, and extends the exemption of furnace smoke 
granted in the Public Health Act of 1875 to smoke 
produced by the operation of reheating, annealing, 
hardening, forging, converting and carburising fur- 
naces for iron and other metals, and to that produced 
at mines, during the calcining and smelting of ores, 
the puddling and rolling of iron and other metals 
and during the conversion of pig iron into wrought 
iron. Mr. Nicholson, speaking on the 24th at a meet- 
ing of the Royal Sanitary Institute at Hull, argued 
that these exemptions were not necessary, that the 
creation of smoke during the processes mentioned 
ought not to be tolerated, and that its emission 
represented a waste of coal and was against the 
interests of the manufacturers. 


Electricity Supply in America. 


At a luncheon given in London by the American 
Chamber of Commerce on April 22nd, Mr. Samuel 
Insull, who is at the head of an important group of 
American electrical concerns, dealt with electricity 
supply developments in the United States. The con- 
ditions in America, he said, were very different from 
those in this country. While in England it was 
essential to apply to Parliament for powers to supply 





electricity, in the majority of the States of America 
it was simply necessary to apply to a Commission and 
to get a certificate of convenience and necessity. The 
line of development in the United States would have 
to be followed to some extent in England. Years 
ago several different companies supplied electricity 
in the same town or area, and they tried to regulate 
a monopoly business by competition, with anything 
but beneficial results from the point of view of the 
consumer. Gradually they got to a point at which the 
cities of the United States were pretty well supplied 
with electrical energy. The larger developments 
started with the invention of the steam turbine by 
Sir Charles Parsons. Dr. Ferranti, another dis- 
tinguished English engineer, preached the gospel of 
generation on a large scale, long before it was prac- 
tised in America, whilst a third English engineer, 
Mr. Arthur Wright, devised a method of arriving at a 
proper scale of charges. America owed a great deal 
to English engineers, who had indicated the lines on 
which to proceed. People in the United States were 
perhaps more ready to take up new ideas than they 
were in England, and they were less respectful 
towards vested interests. It was a striking fact that 
Chicago, with a population of four million people, 
generated within 10 per cent. as many units as were 
supplied in the whole of the United Kingdom. 


A Shipbuilding Chairman’s Optimism. 


SPEAKING last week at the forty-first annual 
meeting of Harland and Wolff, Ltd., Lord Kylsant, 
the chairman, had quite a number of cheering remarks 
to make about the present position and future of 
British industry in general and of shipbuilding in 
particular. Past experience, he said, showed that, 
when the cost of production was gradually reduced, 
a period of prosperity in shipping and shipbuilding 
invariably followed a long period of depression. The 
shipbuilding industry was one of the first to revert 
after the war to sound economic principles, and he 
was confident that in spite of its difficulties during the 
past six years it would overcome its present troubles. 
With patience and perseverance it would recover its 
former prosperity and even surpass it. He had yet 
to learn that America could compete with this country 
on equal terms either in shipbuilding or shipping. 
The exceptional conditions enjoyed after the war by 
European continental yards were temporary and were 
gradually disappearing. Whether he looked east or 
west he could see no reason for apprehension regarding 
the future of the British industry. The surplus ton- 
nage at present in existence need not disturb the 
shipbuilders, for it included a large number of vessels 
which, but for the war, would have been sent years 
ago to the shipbreaker’s yard. In the increasing 
adoption of motor-driven vessels he saw another 
reason for encouragement. Lord Kylsant’s refreshing 
confidence, it may be added, was not based on idle 
optimism, for he was in a position to announce that 
the company, after meeting depreciation, preference 
dividend and other charges, was left with a credit on 
the profit and loss account of over £135,000 and that 
the reserve fund now stood at £1,300,000. 

’ 


Thames Bridges. 


THE attitude of the London County Council 
towards the vexed question of the improvement of 
cross-river facilities within its area has been given a 
more definite form than it has hitherto possessed as 
a result of a discussion at the Council meeting on 
Tuesday of this week. One member sought to urge 
the Council to open negotiations with the Govern- 
ment, the City Corporation, the Southern Railway, 
and other parties with the object of securing the 
abolition of the existing Charing Cross railway bridge 
and the erection in its place of a new road and railway 
bridge. The plan proposed did not, it appears, involve 
the removal of the Southern terminus to the Surrey 
side of the river, a removal which the railway com- 
pany some time ago stated would be suicidal to its 
interests, but the Council never-the-less signified its 
disapproval of the scheme by defeating the proposal 
to open negotiations by a good majority. In the 
course of the discussion it was argued that the proper 
course to pursue was to proceed with the proposed 
new Waterloo Bridge and with the suggested bridge 
at St. Paul’s. : 


H.M.S Centurion as Target Ship. 


UnpeEr the terms of the Washington agreement 
this country is required to withdraw the battleships 
King George V., Ajax, Centurion, and Thunderer 
from service before the end of this year and render 
them incapable of combatant duty. The first three 
vessels comprise the “‘ King George V.”’ class, origin- 
ally consisting of four units, one of which, the 
Audacious, was sunk by a mine during the war. 
They were laid down in 1911 displace 23,000 tons, and 
have a speed of 21 knots, and a main armament of ten 
13-5in. guns. They are well-armed ships, with 
excellent protection, and are still able to attain their 
designed speed. The same remark applies to the 
Thunderer, which antedates them by a year and is 
500 tons lighter, but has similar gun power and pro- 
tection. These four vessels are, in fact, more powerful 
in every way than certain of the battleships retained 
in the post-Treaty navies of the United States, 
France, and Italy. The Centurion has been selected 





for conversion into a fleet target ship under wireless 
control, and proceeded to Chatham last week for the 
necessary alterations. When they are completed she 
will relieve H.M.S. Agamemnon, which has served as 
target ship for the past four years. The practice of 
employing redundant battleships as targets is by no 
means new, but their value for this work has been 
greatly increased by the introduction of wireless 
control, which enables the vessel to be manceuvred 
at fairly high speeds while under fire. 


International Steel Union: 


THE meetings being held in Paris between French 
and German steel makers are a continuation of the 
negotiations which have been carried on _ inter- 
mittently for two years past with the idea of laying the 
basis of an international steel union. The successful 
formation of the Rail Union has encouraged the 
Germans to persevere in their efforts to secure an 
international organisation of the steel industry in 
the direction of limiting production to the demand. 
They received support from the Lorraine makers and 
eventually from practically all the French steel pro- 
ducers, who saw that as each country was dependent 
upon the other for coke and iron ore it was necessary 
to come to an understanding. A preliminary agree- 
ment was entered into last year, but it could not be 
carried into effect until all the industrial questions 
pending between the two countries were settled by 
a commercial treaty. The negotiations for a com- 
mercial treaty have been repeatedly suspended, but 
it is fairly certain that they will be resumed when the 
new French Tariff Bill is passed. Meanwhile the 
French and German steel makers are carrying the 
proposed agreement a step further by discussing a 
limitation of output, which is the main object of the 
meetings in Paris. The difficulties in the way of 
organising an international steel union are consider- 
able, although both the Germans and the French 
believe that they can be overcome. It is hoped that 
when a workable scheme has been evolved the steel 
makers of other countries will be induced to join a 
union which seeks to stabilise the industry at a time 
when it is liable to suffer from excessive over- 
production. 


New Shipbuilding Guarantees. 


SHIPBUILDING figures largely in the newly published 
list of guarantees which have been granted by the 
Treasury under the Trade Facilities Acts, a sum of 
over £3,500,000 being mentioned in connection with 
vessels which are to be built either on the Clyde or 
the North-East Coast. Among the principal applica- 
tions granted are those of the Norfolk and North 
American Steam Shipping Company, Ltd., for 
£400,000 in connection with the building of two vessels 
at Glasgow and £400,000 for the Gulf Line, Ltd., also 
for two Glasgow-built ships. The New Zealand 
Shipping Company, Ltd., is to receive £400,000 for 
two ships to be constructed on the Clyde, and the 
Federal Steam Navigation Company, Ltd., £400,000 
for two ships to be built on the same river. The Shaw 
Savill and Albion Company, Ltd., has been granted 
£675,000 for two liners to be constructed at Glasgow 
and Wallsend, the Oceanic Steam Navigation Com- 
pany, Ltd., £675,000 for two ships to be built at 
Glasgow and Wallsend, and the Commonwealth and 
Dominion Line, Ltd., £600,000 for the construction 
of two ships. 


The Thorne Colliery Accident. 


Some interesting technical points are brought out 
in the report which has just been published by the 
Mines Department on the causes and circumstances 
attending the accident which took place on March 
15th at the Thorne Colliery, near Doncaster. The 
report is presented by Major H. M. Hudspeth, H.M. 
Divisional Inspector of Mines. It will be recalled that 
the accident occurred during the sinking of No. 2 
shaft and involved the breaking of a capstan engine, 
which precipitated the sinking scaffold with its 
supporting ropes to the shaft bottom, thereby killing 
six men. The capstan had two 25-ton drums and was 
worm driven through spur gearing by a twin I4in. 
high-pressure reversible steam engine supplied with 
steam at 150 Ib. per square inch. At the inside ends 
of the drums were the worm wheels, which were driven 
by worms arranged underneath, while ratchets were 
provided which could engage in certain circumstances 
with pawls. The Inspector rejects the idea that the 
reverse rotation of the drums was caused by the pull 
of the scaffold ropes, and adopts the explanation that 
the engine driver unwittingly put his reversing lever 
into the “lower” position, thereby driving the 
drums against the pawls. As the pawls did not give 
way the drums were forced upwards, fracturing in all 
some 40 square inches of the pedestal bearing supports 
and rising until they were disengaged from the worms 
and were free to rotate under the weight of the 
scaffold and ropes. In his concluding remarks Major 
Hudspeth states that the pawls were so fitted that 
in the event of the engine being driven against them 
disaster was bound to result. He further expresses 
the opinion that pawls should not be fitted on worm 
driven capstans, owing to the difficulty of arranging 
them so that an occurrence of the kind’ described 
could not take place. 
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The Engineering Branch of the 
Royal Navy. 


THE object of this article is to place before the 
readers of THE ENGINEER a short account of the 
history, development and duties of the Engineering 
Branch of the Royal Navy, for since the publication 
of the notorious Fleet Order in November last, it 
has become more than ever important that the public 
should appreciate the importance of the position 
oecupied by the engineers of the Royal Navy. To 
the layman the domestic affairs of our public setvices 
often appear complex and confusing. Especially is 
this the case with naval matters, where the inter- 
locking of naval, civilian, administrative and tech- 
nical sections is of an elaborate character. The Board 
of Admiralty is at once the head of a great fighting 
service, and of a vast industrial organisation. Its 
activities are many-sided, but while all the various 
branches of the purely naval service are represented 
at the Admiralty, many departments at the Admiralty 
are not represented in the Fleet. The Engineering 
Branch, it is perhaps unnecessary for us to say, 
has important duties, not only afloat, but also 
ashore. 

What may be called the three great technical 
departments of the Admiralty directly responsible 
for the construction, repair, upkeep and running of 
the ships of the Fleet and their machinery are the 
Constructive Branch, the Engineering Branch and 
the Electrical Branch, presided over respectively by 
Mr. W. J. Berry, C.B., Director of Naval Construe- 
tion ; Engineer Vice-Admiral Sir Robert B. Dixon; 
K.C.B., Engineer-in-Chief of the Fleet; and Mr. 
McClelland, C.B., Director of Electrical Engineering. 
There are other departments which also deal with tech- 
nical matters, such as those of the Director of Dock- 
yards, Director of Naval Ordnance and Director of 
Torpedoes and Mining, the heads of which are Naval 
Executive officers, but practically all the professional 
technical assistants employed in them are drawn for 
the time from the Constructive, Engineering and 
Electrical Branches. These three branches are also 
represented by groups of officers in the Home and 
Foreign dockyards, and it is on their professional 
knowledge, their zeal and energy, that ship's officers 
are largely dependent in their efforts to maintain a 
high standard of efficiency throughout the Fleet. 
But while the officers of the Constructive and Elec- 
trical Branches are civilians, the officers of the Engi- 
neering Branch are naval officers, available for duty 
in shore establishments or in ships. 

THE ENGINEERING BRANCH. 

The Engineering Branch of the Navy may be said 
to have had its birth when the Admiralty in 1821 
purchased the little Monkey and laid down the Comet, 
vessels of about 200 tons, fitted with engines built 
by the famous firm of Boulton and Watt. The great 
engineer himself was then dead, but when later on 
the Navy possessed a considerable fleet of steamers, 
the Admiralty called to their assistance Peter Ewart, 
who had been an assistant and personal friend of Watt. 
Woolwich Dockyard was the first home of Naval 
Engineering, and Ewart took up his residence there 
in 1835, being then sixty-eight years of age. Two 
years later an office was opened in Somerset House, 
and Captain Sir Edward Parry, the Arctic explorer, 
became Comptroller of the Steam Department at the 
Admiralty. In 1846 he was succeeded by Captain 
Ellice, who a year afterwards was followed by Thomas 
Lloyd, by far the most important engineer connected 
with the Branch in its early days. Born at Ports- 
mouth in 1803, Lloyd had been trained as a naval 
architect, but quite early in his career had been 
detailed to study steam machinery, and he thus 
became an inspector of steam machinery at Wool- 
wich, and from 1847 to 1869 held the office of Engi- 
neer-in-Chief at the Admiralty. His successor in the 
office was another civilian, Sir James Wright, but 
on his retirement, in 1887, Richard Sennett, a naval 
engineer, holding the now obsolete rank of Inspector 
of Machinery, was made Engineer-in-Chief. Sennett 
has been followed by Engineer Vice-Admirals Sir 
John Durston (1889-1907), Sir Henry Oram (1907-— 
1917), Sir George Goodwin (1917-1922) and Sir 
Robert Dixon. 

It will thus be seen that the Engineering Branch 
of the Navy is not, as many appear to suppose, of 
recent growth. The steam vessel H.M.S. Lightning 
was employed in actual warfare in the Mediterranean 
in 1824; in 1833 the Rhadamanthus crossed the 
Atlantic to Barbadoes ; steam sloops did good work 
in the Syrian campaign of 1840; and the first shots 
in the Crimean War were fired by steam frigates. 
Fighting under sail may be said to have come to an 
end with the action of the Arethusa, under Captain 
Mends, against the forts of Odessa in 1854. For many 
years we clung to masts and yards, but for all prac- 
tical purposes the knell of the wooden ship and the 
sailing ship as engines of war was sounded in the 
Russian War. From that time sailors began to be 
displaced by stokers, and fifty years later engine- 
room complements accounted for a third of the men 
in the Navy. In 1900 there were some 970 engineer 
officers and 24,000 men; in 1910, 1461 officers and 


Chief had under him a body of officers and men 
exceeding 80,000. 


Tue ENGINEER-IN-CHIEF. 


How the department of the Engineer-in-Chief at 
the Admiralty came into existence has already been 
shown, and mention has been made of the officers 
who have been at its head. Engineer Admiral Dixon 
has held office since 1922. His immediate staff com- 
prises two groups of officers, those at the Admiralty 
and those serving as Overseers in the various ship- 
building and engineering centres. Altogether, there 
are two Engineer Rear-Admirals, nine Engineer 
Captains and thirty-four other officers on his staff, 
and most of them have passed through the higher 
courses of training at the Royal Naval College, 
Greenwich. The design of new machinery, the pre- 
paration of specifications, the production, inspection 
and testing of main and auxiliary machinery driven 
by steam, water and oil, are all dealt with by these 
officers. The Engineer-in-Chief also advises on 
questions of large repairs, and alterations and additions 
to ships in commission; he is consulted by the 
Director of Dockyards as to the extension of workshops 
and machinery; fills certain duties in connection 
with the Fleet Oilers and has charge of the Experi- 
mental Oil Fuel Station at Haslar, and also of the 
Admiralty Engineering Laboratory at West Drayton, 
where difficult problems in connection with the 
machinery of submarines have been successfully 
solved. The wide scope of these duties will be realised 
by those familiar with modern developments. The 
cost of a fighting ship may run into some six millions 
of pounds sterling, and of that sum one-half to three- 
fifths may be due to the various machinery contracts. 
A battleship is an epitome of the application of 
scientific discovery and mechanical invention, and 
her engine-room is a floating super-power station. 


Director oF DockYARDs. 


The engineering work done under the Direetor of 
Dockyards is only second in importance to that done 
under the Engineer-in-Chief. The history of our 
yards goes back to Henry VIII., but the introduction 
of mechanical engineering as distinct from the old 
mill-wrighting was due to Sir Samuel Bentham, who 
installed steam engines, and Brunel, whose wonderful 
block-making machinery marked an epoch in dockyard 
practice. Simon Goodrich, who trained some of the 
earliest naval engineers, was Mechanical Engineer 
of Portsmouth from 1799 to 1831. But, as already 
remarked, Woolwich, not Portsmouth, was the cradle 
of naval engineering. Ewart and Lloyd at first had 
their offices there, and in 1838 a steam factory was 
erected. About the same time Thomas Hamshaw 
became engineer of Malta Yard, and by 1846 there 
were engineering shops at Chatham, Portsmouth and 
Devonport. Among the civilian officers found in 
them were Andrew Murray, a student of Edinburgh 
and an assistant of Fairbairn, and Charles Atherton, 
a Cambridge Wrangler and a pupil of Telford. 

Naval Engineering from the first was associated 
with many famous engineers, and it is a misconception 
to think that the early engineers in the Navy were 
all men of little or no education. Just as the office 
of Engineer-in-Chief in 1887 was filled by a naval 
engineer, so the appointments at the yards had gradu- 
ally ceased to be held by civilians, the much esteemed 
John Dinnen being the first naval engineer to hold 
such a post. To-day naval engineers hold all the 
appointments in the engineering departments at the 
yards, some fifty experienced officers being borne 
for this duty. At each yard will be found drawing 
and estimating offices, foundries, smitheries, boiler- 
shops and fitting and turning shops, each Dockyard 
constituting an engineering concern comparable with 
the largest of industrial establishments. The principal 
duties of the Engineer officers consist in directing 
the fitting of new machinery aboard ships, the repair 
of the machinery of ships in commission, and the 
general oversight of yard machinery. In carrying 
them out the officers are assisted by foremen, inspec- 
tion and chargemen who supervise the actual work, 
the total number of subordinate officers and men 
reaching some 15,000. 


NAVAL ORDNANCE AND TORPEDOES. 


Two further departments of the Admiralty which 
are especially dependent on their engineering staffs 
are those of the Director of Naval Ordnance and 
Director of Torpedoes and Mining. It was in 1869 
that chief engineers afloat were first directed to inspect 
iron gun mountings, and if necessary to repair them, 
and a few years later care of the steam turret gear was 
added to their responsibilities. Engineer officers were 
also appointed for the re-venting of heavy guns, and it 
was Edward Newman, Chief Engineer of Portsmouth 
Yard, who, in conjunction with Captain Grenfell,worked 
out one of the first designs for a hydraulic gun mount- 
ing. For some years an engineer was borne on the 
staff of the Engineer-in-Chiet for gun mounting work, 
but on the formation of the department of Naval 
Ordnance, Engineer officers were attached to it. Their 
work is a specialised form of mechanical engineering, 
but the officers employed have a thorough knowledge 
of all the machinery of warships. At present they 
are known as Engineer Inspectors, a title which does 
little justice to their relative importance. At the 





37,000 men; while during the war the Engineer-in- 





head of the inspectors is an Engineer Admiral, who 








is assisted by six naval engineers at the Admiralty 
and thirteen others stationed at the works of Arm. 
strong, Vickers, &c. A modern turret and its guns 
may weigh over 1400 tons, and the whole of the train- 
ing, elevating and sighting of the guns, and the loading 
and transportation of ammunition is done by 
hydraulic machinery, for which the Engineer officers 
are responsible. In complexity a modern gun-house 
rivals the main engine-room, while the machinery 
is of a very costly character. In the Dockyards the 
gun mounting work is also carried out by Engineer 
officers who, in addition, take charge of spare mount- 
ings and deal with rangefinders, telescopes, instruc- 
‘tional appliances, &c. 

Just as the coming of the steam and hydraulic 
gun mounting called for engineering knowledge, so 
did the introduction of the torpedo. Whitehead 
invented his automobile torpedo in 1866. For over 
twenty years the torpedoes in ships and all the stores 
gor them were in the charge of the Engineer officers, 
and engineers have played a very important part 
in the development of this particular weapon. Torpedo 
work comes under the Director of Torpedoes and 
Mining, a torpedo specialist of great experience, but 
the Torpedo Depéts at the Naval ports, the Torpedo 
factory at Greenock and the Mining Depdts at Frater 
(Portsmouth) and Wrabness (Harwich) have from 
the first been in charge of engineer officers. 


OTHER OCCUPATIONS. 

Besides the Admiralty and Dockyard departments 
referred to, Engineer ofticers are employed in various 
other sections. An Engineer Admiral is borne on the 
staff of the Second Sea Lord in connection with the 
personnel, and others serve in the Naval Intelligence 
Division, and under the Director of Naval Equipment 
and the Director of Armament Supply. Officers 
of the Engineering Branch are inspectors of coal in 
Wales and the North, inspectors of oil in Persia, and 
they are found on the staff of the Chemical Warfare 
Station at Porton, while an Engineer Commander 
is assistant attaché at Washington. 

From this brief sketch it will be seen that many 
important and interesting appointments at the Admir- 
alty, calling for the highest professional training 
and the widest experience, are open to officers of the 
Engineering Branch. The work in many cases 
that of administration, and that there should ever 
have been a dearth of cadets from Dartmouth anxious 
to prepare themselves for these appointments can 
only be explained by the existence of a suspicion that 
the standing of an engineer was inferior to that of a 
torpedo officer or gunnery officer or by a feeling of 
uncertainty as to what the future of Engineer officers 
was to be. With the Engineering Branch and its 
work in the Fleet we deal below. 


Is 


NAVAL ENGINEERS AND THE FLEET. 

Having thus briefly reviewed the work of the Engi- 
neering Branch of the Navy at the Admiralty and 
in the Dockyards, we now turn to consider more fully 
first the history of the Branch, and then its work in 
the Fleet. The story of the rise of the naval Engineer is, 
perhaps, without parallel. Though, at first, as undesired 
in the Navy as is a girl in a Chinese family, his useful- 
ness led him to be tolerated, but when, with the pro- 
gress of invention, he became indispensable, the 
toleration gave way to other feelings. But whether 
the Engineer was regarded with jealousy or with 
dislike, the advance of engineering could not be stayed, 
the shipwright had to abandon saw and adze for shears 
and punch, the rigger and sailmaker gave way to the 
boilermaker and fitter, and ships gradually changed 
in character. To-day, as everyone knows, a man-of- 
war is a product of engineering from stem to stern, its 
spaces are fitted with machinery, and only those 
trained in engineering science and the hard school 
of practical mechanics, are masters of the structure 
and its engines. 

When the Naval Engineer first made his appear- 
ance he was a mechanic straight from bench and 
forge. Millwrights, blacksmiths, whitesmiths and 
such, all found their way into the early steamers, 
and there is no need for surprise at the traditional 
story that the qualifications of one were that he had 
made and sold gridirons at fourpence apiece, or four 
for a shilling. These pioneers matriculated in the 
same school as George Stephenson. From 1821 to 
1837 they were just engine-men who came and went 
as they chose. Of their wanderings we know little, 
save that the Commanding Officers were as perplexed 
as to how to retain the good ones as is a mistress to 
keep her maids. According to that greatest of 
Admiralty Secretaries, John Barrow, the tirst official 
order relating to the engineers was issued in 1835, 
commanding officers of steamers then being enjoined 
to forward monthly statements as to their engines, 
defects, fuel, &c., the last clause being ‘devoted to 
“the conduct of the engineers during the month.” 

With the advent of Captain Sir Edward Parry 
at the Admiralty in 1837, things underwent a great 
change. The engineers were made warrant officers, 
first, second and third-class, records began to be kept 
and a system of training was inaugurated. The claim 
to be the oldest of naval engineers was probably 
allowed to Andrew Witham, whose name is the first on 
the Registers. Witham was born as far back as 1780. 
He had learnt his trade at the Butterley Ironworks, 
which still flourish, had worked tor the Duke of Port- 
land, and for years had served in the steam packet 
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Service, then under 
recorded of Witham that he was 
good engineer, quite competent to take charge of and 
repair engines, but having neglected his education 


the Admiralty. In 1837 it is 
“a very careful 


’ 


when young is only fit for a second-class.’ 

By 1837 there were some twenty-seven steam paddle 
sloops and despatch vessels in the Navy, and the 
number was rapidly increasing. From that time 
onwards the story of the naval Engineer is to be 
found in a long series of Orders in Council, Circular 
letters, Memoranda and bulky reports of Committees. 
These documents illustrate the official side. Another 
side is presented by the various statements of griev- 
ances, petitions, pamphlets on reform, and by hundreds 
of articles and letters in the Press. Further infor- 
mation can be gleaned from the books on steam 
engines written by Naval Officers. Though they were 
in a minority, there were many young naval officers 
who saw what the coming of steam meant, and pre- 
pared themselves for it. Such were Robert Otway, 
Spenser Robinson, Cooper Key, Williams, Gordon 
and William Mends. These officers not only studied 
steam, but took off their coats and worked at the 
bench, while some of them compiled excellent text- 
books on modern engineering. 


Tue Posrrion or NavAL ENGINEERS. 


To follow in detail the many changes in the recruit- 
ing, the training and the position of the Naval Engi- 
neers from 1837 to 1926 is impossible here, but some 
of the principal steps by which they have risen may 
be indicated. In 1841 the Engineers were granted 
a gold band on cap and steam engine buttons on coat 
and collar. Next year, to stimulate them to higher 
things, the grant of a silver medal for “ ability and 
good conduct’ was inaugurated. But things were 
moving too fast for medals to satisfy, and in 1847, 
the year Lloyd went to the Admiralty, an Order in 
Council created the ranks of Inspector of Machinery, 
Chief Engineer First, Second and Third Class, and 
Assistant Engineer First, Second and Third Class, 
ranking with the Masters and Assistant Masters. 
Chief Engineers were commissioned officers, had 
entrance to the wardroom, and a vear or two later 
appeared in the Navy List. Some of them have 
left a name behind them, and the following notes 
should dispel the idea that the early engineers had 
no educational attainments. Chief Engmeer Thomas 
Brown had been one of six boys trained as gentlemen 
apprentices for Naval Service in Portsmouth Yard 
in the '20’s. With Professor Main he was the author 
of Brown and Main’s *“* Marine Steam Engine,” and 
for years lectured on steam to naval officers at 
Portsmouth, where the little Bee, fitted with 
both serew and paddle was at their service. His 
co-apprentice, Thomas Baker, was engineer of the 
Queen’s Yacht Victoria and Albert, and as such 
attracted the attention of the Prince Consort. Baker 
was the first naval Engineer to become Chief Engineer 
of one of the home dockyards. The father of the 
profession of Naval Engineering was John Dinnen, 
a Portsmouth Grammar School boy. An able engineer, 
as ready with his pen as with his wit, a fluent talker 
of French and Italian, sought after by Commodores 
and Admirals, Dinnen was a member of the Institution 
of Civil Engineers, and was the first Naval Engineer 
to write a technical paper. It was published in 1838. 
A great ornament to the Service, Dinnen met his 
death through an accident outside the Admiralty in 
1866, and now lies in Highgate Cemetery. His posi- 
tion among his fellows is indicated by the story that 
when his brother William, a far lesser man, was pro- 
another officer wrote:——‘‘Dear William, 
promotion cometh neither from the east nor from the 
west, but from thy brother John.” John Dinnen 
was made Inspector of Machinery in 1847, and that 
year marked the entry into Portsmouth Yard, as 
an engineer boy, of Mr. Harry Williams, R.N., the 
only officer alive to-day holding the obsolete rank 
of Chief Inspector of Machinery. 

As might be expected, the Crimean War led to a 
yreat development of the Engineering Branch of the 
Navy. Of the new entrants many were undesirable 
and soon disappeared. A shortage of likely men 
led Chief Engineer George Murdoch in 1859 to tour 
the shops of Newcastle, Leith and Glasgow, his recruits 
being known as “ Murdochites.”’ Striving for better 
conditions his brother officers looked on_ helpless, 
and Murdoch afterwards regretted his own success. 
Yet we owe the first edition of the “‘ Steam Manual ” 
to one of these officers recruited by Murdoch. In 
the °60’s the engineer boys became engineer students, 
and some gained admission to the Royal School of 
Naval Architecture and Marine Engineering at South 
Kensington. Such well-known men as Seaton, Sennett 
Corner, Chilcott, Durston, Mayston, Milton and 
Morecom were graduates of this school, the activities 
of which, in 1873, were transferred to Greenwich 
College. The attitude towards engineers at this time, 
however, was not very encouraging, for in two years 
sixty-three Engineer officers were tried by Court- 
martial against forty-five of all other ranks, some of 
the courts being ordered to try minor technical 
failures. 

Engineer officers had already, in 1859, issued a 
pamphlet, “‘The Case of the Naval Engineer.” It 
was followed by a petition to Parliament in 1866, 
another pamphlet in 1867, and yet another in 1872. 
In 1868 the new class of petty officers, Engine Room 


moted, 


recommendation of Admiral Cooper Key, and in 
1875 that distinguished officer was made Chairman 
of a Committee of two Captains and two Engineers 
to inquire into the best means of securing the highest 
mechanical skill and scientific knowledge for the 
Engineering Branch. Through the recommendation 
of the Committee, separate messes for Engineers were 
abolished, H.M.S. Marlborough was allocated as a 
home for Engineer students, and the plans for Keyham 
College were laid down. The Committee, moreover, 
brought the Engineers in sight of the promised land 
by recommending that they should have military 
status. But the conservative forces were too strong. 
Forty years later, military status was granted, only 


to be taken away again in November, 1925. 


REFORM. 


Throughout the ‘eighties and ‘nineties, the agita- 
tion for reform went on unceasingly ; and in 1887 
Fleet Engineer Quick received the thanks of the 
Admiralty for his ‘ Proposed Organisation of a 
Combatant Corps of Royal Naval Engineers.” But 
it all seemed labour in vain, and Naval Engineering as 
a profession became vastly unpopular. Keyham 
College ceasing to attract, Assistant Engineers were 
entered from technical colleges and recognised work- 
shops, but by the end of the century the position was 
as bad as it well could be. It was then that the late 
Mr. D. B. Morrison took up the matter, and the sub- 
sequent developments have been ably reviewed in 
the Memorandum issued by the Joint Committee of 
the Engineering Institutions—see THe ENGINEER, 
March 19th, 1926—which, in January of this year, 
waited upon the First Lord of the Admiralty, Right 
Hon. W. C. Bridgeman, to protest against the much- 
discussed Fleet Order No. 3241 of last November. 

As the main points in connection with the intro- 
duction, the modification, the partial failure, and now 
the abandonment of the Selborne-Fisher scheme for 
common entry, common training and equality of 
status are fairly well known, there is no need to dwell 
on them here, but it should be pointed out that the 
training of no other section of the Navy has been 
subject to so many changes as the training of Engi- 





tight doors and innumerable fittings for ventilating, 
pumping and draining to be maintained in good order. 
It is one of the first duties of an Engineer Officer to 
make himself thoroughly acquainted with the structure 
of the ship and its many water-tight compartments, 
and to learn how they can be flooded or drained in an 
emergency. 

The care and maintenance of the great mass of 
machinery in a warship calls for a large and com 
petent staff. A battleship carries some eight or nine 
Engineer Officers, a cruiser four or five, and the 
destroyers and submarines one each. There are about 
four times as many artificers and twenty times as 
many stokers. Altogether, the squadrons of the 
Mediterranean require about 200 Engineer officers, 
800 artificers and 4000 stokers. At sea, the staff of a 
ship is divided into three watches, each watch doing 
four hours’ duty out of every twelve. Steaming under 
way, however, is but the test of the work done in 
harbour. When in port there are periodical surveys, 
inspections and tests to be made, defects large and 
small have to be made good, and there is always work 
and to spare. Each division of the Fleet has its 
Squadron Engineer Officer, who is on the Staff of the 
Admiral, but each Engineer Commander is supreme 
in his own engine-room, and is directly responsible 
to the Captain of his ship for the efficiency of his 
department. The second Engineer Officer in a ship 
is always known as “the Senior Engineer,” and it is 
upon his shoulders that the direct oversight of the 
manifold activities of the engine-room falls. The 
other officers keep watch at sea and are responsible 
for certain sections of the ship’s machinery in harbour. 
To run successfully the engine-room department of a 
battleship demands a thorough professional training 
and wide experience, and calls for sound judgment, 
readiness of resource and decision. Needless to say, 
another qualification is that of knowing how to handle 
men. Endowed with lesser powers of command than 
upper deck officers, the Engineer has to maintain 
discipline, and it is a strange thing that even to-day 
an officer in charge of machinery exceeding 100,000 
horse-power, and perhaps 400 men, is not considered 
a fit person to sit on the Court-martial of a stoker. 

It is seldom that the engine-room department of 





neers. Many of these changes have been wholly un- 
necessary, they have not been brought about through | 
the representations of Engineers, and they have been 
very wasteful of public money. These changes, more- | 
over, reflect the vacillating policies of successive | 
Boards of Admiralty towards engineering matters, 
which have militated against the development of that 
esprit de corps which should exist in all our public 
services. 


THE ENGINEERING BRANCH 


The Engineering Branch,of the Navy to-day has a 
personnel of about 23,000 or 24,000 officers and men. 
A glance at the Navy List will show that there are 
some 1300 officers of various grades ranging from the 
rank of Engineer Vice-Admiral to that of Warrant 
Engineer. Owing to those changes to which refer- 
ence has been made, these officers have come from 
many sources. Some of them entered Keyham 
College under the old régime ; some came from tech- 
nical colleges ; about 250 are representatives of the 
new type of officer from Dartmouth College ; a few 
have passed through Keyham after entering from the 
public schools ; a large number are officers promoted 
from the ranks of the Engine Room Artificers, and 
there is also a group of officers who have risen from 
the stokers’ mess deck through the grade of Mecha- 
nician. The Engineering personnel as a whole is 
made up of some 1300 officers, 4000 artificers and 
18,000 stoker ratings. When coal burning was 
general, engine-room complements had to be bigger 
than they are to-day when oil is being burnt, and in 
some vessels the engine-room complement exceeded 
in numbers all the rest of the ship’s company. 
Officers and men of the Engineering Branch are 
employed wherever the White Ensign flies. In all 
the Home ports and in the various fleets there are 
larger contingents, while artificers and stokers are 
found on the rivers of China and other out-of-the-way 
places. Perhaps the largest section of the Engineering 
Branch to-day is stationed in the Mediterranean. 
There the Fleet recently included eight battleships, 
ten cruisers, four flotilla leaders, thirty-four destroyers 
and six submarines, together with an aircraft carrier, 
a repair shop, depét ships, sloops, mine-sweepers, 
trawlers, &c. The horse-power of each battleship of 
the “ Queen Elizabeth ’’ class is 75,000, that of the 
“Tron Duke” class 29,000, the cruisers and flotilla 
leaders have engines of 40,000 horse-power ; while 
the destroyers are of 27,000-30,000 horse-power. 
Taking the whole Fleet with its auxiliaries, the aggre- 
gate horse-power is something like 2,000,000, and if 
the whole Fleet were to steam full speed for twenty- 
four hours, it would consume over 20,000 tons of oil 
fuel. 

The * source and magazine ” of all power in a ship 
lies in her boilers, but her stokeholds contain not 
only boilers, but such things as feed pumps, oil 
pumps, and forced draught fans. The various engine- 
rooms likewise house not only the steam turbines, but 
condensers, air pumps, electric light engines, hydraulic 
engines, air-compressing machinery, distilling machin- 
ery, refrigerating plant, and so on. One of the tasks 
of the engine-room staff is to keep in order the com- 
plicated system of steam and water pipes running 





Artificers, had been established, partly owing to the 








throughout a ship. Then, too, there are the water- 


a ship is brought to public notice. There have been 
such incidents as the patching of the boiler of the 
Safieh by Engineer Henry Benbow, “the man who 
mended the boiler,” and the escape of the Calliope 
from the harbour of Apia during a hurricane, for 
which Staff-Engineer Bourke and his officers and men 
received the thanks of the Admiralty. But unusual 
pluck, heroism, presence of mind and exceptional 
devotion to duty in the engine-room often go un- 
noticed. Many tributes were paid to the steaming of 
the Fleet during the war, and, judged by any standard, 
the work of the Engineering Branch was one to be 
proud of. It is unfortunate for several reasons that 
no account of it has been published. The remarkable 
steaming of the Kent, the bringing home of the damaged 
Marlborough and Lion, and the exceptionally fine 
work of the Engineering staff of the Inflexible when 
she was mined in the Dardanelles, are but four 
instances which would at once illustrate the important 
duties of the Engineering Branch and the high state 
of efficiency maintained throughout the war. With 
a smaller Navy and a reduced personnel, a high degree 
of efficiency is more essential than ever, and every 
effort should be made to remove every cause for 
discontent and to promote harmony among the 
various branches of the Service. 








Alternating -current Pressure 


Regulators. 
No. III.* 

INTERESTING views on voltage and power factor 
regulating equipmont on lines used for intorconnect - 
ing large generating stations were given in a paper 
read last December before the American Institute of 
Electrical Engineers by Mr. H. C. Albrecht. The 
author's object was to indicate as far as possible the 
field in which transformers provided with tap changing 
equipment might be economically and satisfactorily 
applied. When step-up transformation is involved 
voltage regulation requirements in America havo 
usually been related to one-way transmission, but 
the tremendous growth of capacity of the individual 
systems within the last decade and the decided 
trend towards the interconnection of systems have 
given rise to another problem, namely, that of con- 
trolling voltage and transferring reactive kilovolt- 
ampéres with revorsible energy. flow. Until the 
recent development of tapping-changing equipment, 
the induction regulator and synchronous condenser 
were used exclusively in America. ‘The best solution 
to many problems is, in Mr. Albrecht’s opinion, to be 
found in a combination of tapping-changing equwyp- 
ment with synchronous condensers, or in certain 
cases, when its range is sufficient, the use of tapping 
changing equipment alone. There are, of course, 
cases in which bulk supply is transmitted to distant 
points, and in which it is practicable to obtain some or 
all of the regulation necessary by varying the voltage 
at the generating station, particularly where there is 
no local distribution at that point. 

Synchronous condenser equipment has been used 
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extensively in America for voltage regulation, par-|some of which are as follows :—(a) Two parallel | Philadelphia Electric supply system. This station is 
ticularly for one-way transmission. It has the ability | windings may be used, and cut out of circuit one | 14 miles from the Schuylkill generating station, 


to carry reactive kilovolt-ampéres, thus minimising 


losses and permitting the best utilisation of the| order to change the tappings; (6) a one winding | lines. 
It will give smooth voltage regulation, | transformer may have adjoining tappings momentarily | banks of transformers were installed at each end of 


system. 


and when necessary in cases where the charging | connected together through oil circuit breakers | the line. 


at a time by oil circuit breakers, or contactors, in | to which it is connected by means of two 66-kilovolt 


Until recently two 18,750-kilovolt-ampére 


Although these lines were originally in- 


kilovolt-ampéres of the line is high, it will prevent | during the change over with a bridging reactance | tended only for connecting the two stations, two large 
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FIGS. 22 AND 23 -DIAGRAMS 


It will also main- 


loads. 
tain level voltage transmission, which may be an 
advantage when loads are tapped off along the line. 
The cost of a complete condenser equipment is, how- 


voltage rise at light 


ever, high. Operating and maintenance costs are 
also appreciable. The losses are high, although they 
are generally more than balanced by the savings in 
the losses of the system. When it is required to deal 
with the reversal of energy the cost of the condenser 
installation is great, as duplicate equipment must be 
installed at each end of the line, with possibly little 
additional saving in the system capacity or losses to 
offset the additional investment. 


The cost of the tapping-changing transformer | 


system is, however, low, fer it is practically only 
the difference between that of the ordinary type of 
transformers and those with tappings. The system 
adapts itself to reversible energy transfer where the 
line power factor is high or the distances are relatively 
short. The scheme is incapable of improving the 
system power factor, and of decreasing the losses, and | 
it will not give very fine voltage regulation. 
Induction regulators have been used in America 
to a limited extent on the low-tension side of trans- 
formers connected with high-voltage transmission | 
lines, and have the following characteristics :—(1) 
Moderate cost ; (2) ability to reverse the transfer of 
current ; (3) ability to give smooth voltage regula- | 


tion; (4) inability to improve the system power 
factor, and thus decrease losses and increase the 


system capacity ; and (5) moderate losses. Induc- 


ulating and reversing switch — 
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or small induction regulator ; or (c) one winding in 
which the tappings are changed by taking each phase 
out of service in succession, the load being carried 
in the meantime by the two remaining phases, which 
are connected open delta. In the cases (a) and (5), 
the windings from which the tappings are taken may 
be those of the main transformer or of an auxiliary 





Exciting Winding 


Supply Transformer 


Unboosted Mains 








Permanent Boost 





A A i 
agit WW 
FIG. 24—CONNECTIONS FOR SINGLE- PHASE REGULATING 
TRANSFORMER 


transformer excited by the main bank. Whilst the 
former arrangement is the most compact and is 
cheaper, both with regard to first cost and operation, 
it does not allow of all the tapping-changing equip- 
ment being kept outside the main tank. When it is 
desired to regulate an existing bank of transformers 
an additional regulating transformer may be em- 








FIG. 25--BERRY THREE -PHASE TRANSFORMER 


tion regulators and transformers with tap-changing 
equipment serve very much the same purpose—they 
vary the voltage, but have no beneficial effect on 
the power factor on the system as a whole. Of the 


two kinds of equipment, the tapped transformer is 

cheaper, more efficient, and it occupies less space. 
There are several methods of changing the tappings 

of a tapped transformer whilst it 


is under load, 











AND BOOSTER 


ployed. Booster transformers, whicli may be used 
in conjunction with new or existing transformers, 
are made in this country by the British Electric 
Transformer Company, and will be described 
later. - 

An 80,000-kilovolt-ampére installation of trans- 
formers with tapping-changing apparatus has been 
installed at the Chester generating station of the 


FIG. 26—-BERRY BOOSTERS FOR SCOTT - CONNECTED 





STEP-BY-STEP PRESSURE REGULATORS 


and important consumers had to be connected at 
about the centre of the lines. 

During the first two years of operation the control 
of the load transfer and that of the reactive kilovolt- 
ampéres was obtained by varying the bus-bar voltage 
of the Chester generating station, as the local dis- 
tribution was not extensive and the local variation 
in the voltage was apparently not of great import- 
ance. In the year 1920, however, this practice became 
impracticable. Two 1750-kilovolt-ampére 13,600- 
volt induction regulators, to give a 9 per cent. buck 
and boost in a 18,750-kilovolt-ampére circuit, were 
accordingly put into service at the Schuylkill end 
of the lines, these probably being the largest regulators 
of the kind that have so far been built. In 1924 it 
was decided to double the transformer capacity at 
the Chester station and to extend a _ 66-kilovolt 
tapping from the line to a 20,000-kilovolt-ampére 
sub-station, the transformers at the Chester station 
being transferred to that point. 

The increased loading of the line naturally gave 
rise to a greater voltage drop, and it was deemed 
advisable to provide the new transformers at the 
Chester station with tap-changing gear, instead of 
using additional induction regulators or installing 
synchronous condensers. Induction regulators with 
a 5 per cent. buck and boost were, however, pur- 
chased for the sub-station, as tapping-changing gear 
could not be conveniently applied to the sub-station 
transformers. Four 20,000-kilovolt-ampére 13-8/69- 
kilovolt delta-delta, three-phase water-cooled trans- 





MAIN TRANSFORMERS ,x 3! 


formers were put into operation in-November of 1925, 
with six tappings on the low-tension side to give a 
13 per cent. rise in pressure at no load in the high-pres- 
sure winding. The low-tension windings are in two 
parallel circuits, with tappings in the middle of each 
winding, the tappings being changed on one winding 


| whilst the other temporarily carries the entire load. 


A single operation of a control switch serves for making 
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s the complete change from one tapping to another on | a constent voltage at that point, irrespective of the | bus-bars, and the other six to the 66-kilovolt bus- 
i‘ all the three phases. Since their installation in 1925 | variation of the voltage on the 66-kilovolt line, due | bars through transformers directly connected to the 
t these transformer have operated very satisfactorily. ' to the direction and amount of energy transferred. generators, the bus-bars being connected together 
ol] 
f 





FIG."27--BERRY MAIN TRANSFORMERS AND BOOSTERS FIG.*28—BERRY REGULATING PANEL AND SWITCHES 


Their control is said to be quite simple and tapping The Richmond station at Philadelphia will ulti- | through three transformer banks. As within the 
changes of 2-2 per cent. cause no noticeable dis- | mately contain twelve 50,000 kilowatt sets, the first | next few years there will be ccnsidorably more dis- 
tribution at 13-2 kilovolts than there will be at 
66 kilovolts, the first generators installed will be con- 
nected to the 13-2 kilovolt bus-bars, but in order to 
| facilitate the ultimate reversible transfer of energy 
| between the two sets of bus-bars, the transformers for 
coupling the bus-bars are to be provided with tap- 
changing equipment with a tctal range of 10 per 
| cent.;' to be made in four 2} per cent. steps. Indi- 
vidual tapping-changing equipment will be supplied 
with each single-phase transformer, and there is to 
| be no provision for ensuring that the tappings on the 
three different phases will be made simultaneously. 
Each bank of these transformers will consist of three 
20,000 - kilovolt -ampére water - cooled single - phase 
| units. 

A requirement of the Philadelphia Electric Com- 
pany is that the tapping-changing equipment inside 
| the tank should require no attention other than that 
| which would naturelly be given on the rare occasions 
| when it is necessary to take the transformers out of 
a eee S | the tanks in the event of @ winding failure. The 
ee eg? | gees amount of tap-changing renge that is practicable 
a= _ I )) Pag: a ae “ Nes Dl s and the effect upon cost, &c., are interesting 
J es eal |. CONTROL STATION —7s “; subjects for discussion, and naturally have an 
P pores pit 08 a —— important bearing upon the application of the 

LAYOUT OF PARTS KEY DIAGRAM | system, particularly for reversible energy transfer. 
“The Enxcincer” Swain Sc Whether oil switches or contactors should be used 
for disconnecting devices and the relative merits of 
| different types of ratio adjusters are matters to be 
considered in connection with individual applica- 
turbances on the line. While the tapped transformers ; two of which, we believe, are now in operation. It | tions of the scheme. Provision must, of course, be 
at Chester and the regulators at Schuylkill are non- | is anticipated that about one-half of the minimum ! made for manual operation in the case of motor 
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FIG. 29—CONNECTIONS FOR BERRY REMOTE-CONTROLLED REGULATOR PANEL 
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FIG. 30—MOTOR OPERATING GEAR FOR BERRY REGULATING PANEL 


automatic and are under the control of attendants, | ultimate capacity of this station will be distributed at | trouble or failure of the control system. The com- 
the regulators at the sub-station are controlled by | 13-2 kilovolts and the remainder at 66 kilovolts. Six of | plete movement, whether remotely or manually 
means of a contact-making voltmeter, which ensures | the generators will be connected to the 13-2-kilovolt operated, should be made in the smallest possible 
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period of time, without shock to the mechanism or 
sacrifice in durability. That portion of the tap- 
changing mechanism external to the transformer 
should be properly housed and designed to withstand 
the effect of moisture arising from condensaticn. 

It is, of course, essential that the operator should 
know the tapping on which each transformer is 
operating, and that he shouid be able to ensure that 
any change in the connections has been properly 
completed. A position indicator must therefore be 
provided on the switchboard and on the mechanism 
itself. Costly high-voltage potential transformers 
for giving the voltage on the high-pressure sides of 
transformer banks may be avoided if the voltage is 
measured on the low-pressure side and account be 
taken of the drop in through the transformer. Since, 
in the case of tap changing, however, the actual ratio 
of transformation is varied, it is necessary to provide 
some device, such as a small auto-transformer, which 
also has its ratio varied in a corresponding manner 
by a dial switch operated by the regulating mechan- 
ism. The usual differential relay protection is also 
affected by the change in the transformation ratio, 
and certain modificetions must be introduced. Any 
failure of the mechanism that may damage the trans- 
former winding thermally must be guarded against, 
and should such a failure occur it should be indicated 
by means of an alarm. In the case of the double- 
winding transformers at Chester, this is accomplished 
by relays which are connected differentially between 
the two windings, and which operate when either 
winding is carrying all the load or when the two wind- 
ings are in parallel on different tappings. These relays 
operate a definite time limit relay, which gives an 
alarm at the end of a period of one minute. 

The Berry step-by-step booster regulator, made by 

















FIG. 31—BERRY MOTOR-CONTROLLED BOOSTER PANEL 
the British Electric Transformer Company, Ltd., of 
Hayes, Middlesex, was developed with a view to 
providing an arrangement whereby the switching is 
done at a low pressure, irrespective of the vcltage of 
the line. The general principle of the scheme, which 
is not by any means new, will readily be understood 
from Fig. 22, which fcr the sake of simplicity shows the 
idea applied to one phase of a three-phase trans- 
former, although in practice all three phases are, of 
course, regulated. In series with the three incoming 
leads to the mesh-connected primary windings of the 
main transformer, boosting windings are connected, 
as shown in the drawing, whilst across the incoming 
mains three “‘teaser”’ coils are connected in star. 
These coils induce a voltage in secondary windings 
with tappings as indicated by Y,, Y,, Y;, &c. By 
means of an oil-immersed switch connected to these 
tappings, various voltages can be impressed across 
the primary winding Q,, Q,, with the result that 
various voltages are induced to the booster windings 
My, M, and simultaneously in the windings L,, L, 
and No, N,, which in practice are also inductively 
acted upon by primary windings corresponding to 
Q,), Q;. By means of a reversing switch, the direction 
of the current in the windings Q, and Q, can be re- 
versed, so that a boost can be given in a positive or 
negative direction. Af :t from the fact that the 
regulating and reversing switches are immersed in 
oil, the circuit is always broken on quick-break con- 
tactors, and, as indicated in the drawing, a choking 
coil is provided to carry the current when the regulat- 
ing switch brush is passing from contact to contact. 
The drawing—Fig. 22—relates to a motor-operated 
regulating switch controlled from a distance by push 
buttons, the position of the switch arm being indi- 
cated by a signal lamp on each point, and there are 
also danger lamps and a buzzer which come into action 





in the event of the main switch arm having been 
brought to rést between any two pairs of contacts. 
The warning device, it will be noted, is operated by a 
small transformer with its primary winding connected 
across the choking coil, which carries the current when 
the brush of the regulating switch in passing from 
one contact to another. 

The diagram—Fig. 23--shows the main connections 
for a 12,000-kilowatt three-phase regulating set. 
Here, again, the regulating connections for one phase 
only are shown, the application of the scheme to the 
remaining two phases being left to the imagination 
of the reader. The main circuit breaker and pilot 
circuit breaker associated with the regulating switch 
are clearly indicated. The diagram—Fig. 24—shows 
the connections for a single-phase regulating trans- 
former boosting on the “ outer.’’ In this particular 
case @ small permanent boosting coil is shown con- 

















FIG. 32-—-BERRY MOTOR-CONTROLLED BOOSTER PANEL | 


, 


nected in series with the “outer,” this coil being 
wound on the same core as the exciting winding, which 
induces @ pressure in the tapped secondary winding 
connected to the regulating switch that controls 
the pressure applied to the primary winding P,, Po. 
If, for example, a total positive boost of 18 per cent. 
is required, the small coil—marked ‘“ permanent 
boost ’—might be designed to give half the total 
boost, or 9 per cent., and the boosting transformer 
proper the other half. Obviously, if the two boosting 
voltages be made to assist one another, the total 
boost will be 18 per cent., whereas if the connections 
of the primary of the main booster are reversed by 
means of the change-over switch the boost will be 
reduced to zero. A Berry three-phase 3000-kilovolt- 
ampére transformer and hand-regulated booster set, 
with 300-ampére air brake switches, is shown in 
Fig. 25, and hand-operated booster regulators for use 

















FIG. 33—-LAMP AND INDICATOR 


on the two-phase side of a 2000-kilovolt-ampére 
Scott - connected transformer set in Fig. 26. A 
7500-kilovolt-ampére 300-ampére booster set with 
the main transformers in the background in Fig. 27, 
the regulating switches being of the air-break type. 
A diagram of connections for a remote controlled 
gravity-operated panel for the booster transformer 
regulating switches, made by the British Electric 
Transformer Company, is shown in Fig. 29. In order 
to raise or lower the voltage the operator merely 
presses a button, as shown at P B, and PB,. One 
of these buttons serves for increasing the voltage and 
the other for decreasing-it. Normally, the two con- 
tactors C, and C, are closed in the bottom position, 
but when the button P B, is pressed the contactor 
coil P C, closes the contactor C, in the top position, 
when the reversible motor A is connected across the 











line, and it is set into operation. When the button 








P B, is released the contactor coil is connected in 
series with the economy coil EC, which cuts down 
the contactor coil current to 25 per cent. of its pre- 
vious value. 

Referring now to, he drawing Fig. 30, and to the 
illustrations Figs. 31 and 32, it will be seen that the 
motor drives a shaft A through gearing, and at one 
end of this shaft there is an arm carrying a heavy 
weight G which revolves with the shaft A. After the 
weight has been lifted through 90 deg. the driving 
member F, which is attached to the opposite end of 
the shaft to which the weight is attached, engage~ 
with the toothed quadrant D, which is loose on the 
shaft A. The quadtant, it will be noted, carries a 
pin E, and after a further travel of 90 deg., when the 
weight G has reached its top centre, the pin E is 
ready to engage with the slot H, as shown in Fig. 32. 
When the weight G is a few degrees over the top dead 
centre the pin E enters the slot H and gradually 
accelerates the shaft B until it is rotating at the 
correct speed for the quadrant D to engage with the 
wheel J without shock. 

The weight then over-runs the motor and moves 
the switch—which is coupled to the shaft B—through 
one step, the motor speed being controlled by the 
diverter resistance D—Fig. 29. The diverter resist- 
ance maintains the field strength at a certain value, 
and therefore prevents the speed becoming excessive. 
The indicator switch, which is driven by a chain 
as shown in Fig. 30—also moves one step and lights 
an indicating lamp corresponding to that step. 
Altogether, the shaft B moves through 180 deg., and 
it is stopped without shock by the pins and slot gear 
in a similar manner to that in which it is started 
Locking gear is also provided. Normally, the shaft B 
is prevented from turning by the roller M which engages 
with the locking bar, and is kept in place by the cam 
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FIG. 34--RELAY CONNECTIONS 

N, and is released by the cam when the pin E is on the 
point of engagement. The actual operation of the 
transformer tapping switch is performed by the falling 
weight. Near the conclusion of the stroke the current 
is cut off by the master switch M S—Fig. 29—thus 
permitting the contactor to open and the entire 
mechanism to come to rest. When the other press 
button P B, is pressed, and the other contactor C, 
is closed, the motor revolves in the oppcsite direc- 
tion and the switch is turned in the opposite sense, 
but the general operation of the gear is precisely the 
same as before. 

The connections for the motor control panol 
Fig. 29—are easily traced. SF is the series field 
winding of the motor, MB the magnetic blow-out 
coils of the contactors C, and C,, which are closed by a 
spring in the bottom position and closed magnetically 
in the top position; A the reversible motor armature : 
D the diverter resistance, which, as explained, controls 
the motor speed when the weight is falling; PC, 
and PC, the pull-in coils operating the contacts 
C, and C, respectively; LS the limit switches ; 
MS the master switch which energises the panel ; 
IS the indicator switch which controls the indicator 
lamps I L, corresponding to the various tappings ; 
W warning lamps ;' and Ba buzzer. Although there 
is very little chance of the regulator switch coming 
to rest whilst it is bridging two contacts, it has been 
deemed advisable to provide warning lamps and a 
buzzer in accordance with the practice adopted on 
the makers’ ordinary hand-operated regulating 
switches, so that it is impossible for the switch to be 
brought to rest during the transition stage without 
the attendant being aware of the fact. 

One of these press button regulating panels is 
shown on the right of Fig. 28. The three oil-immersed 
booster-regulating switches, which are operated by 
the panel, are shown in the middle, and the push 
button control panel with the indicator lamps on the 
extreme left. A view of one of these lamp indicators 
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with the front of the case removed is given in Fig. 33. 
The two holders for the warning lamps are to be seen 
in the centre part of the case, whilst the holders for 
the other lamps are arranged in a circle. 


in Fig. 28 have horizontal fixed and moving contacts, 
but in the case of air-break switches the contacts are 
mounted on a vertical base. 

These regulating panels can be made to work 
entirely automatically in accordance with the voltage 
in @ very simple and straightforward manner. As 
shown in Fig. 34, the push buttons are simply replaced 
by a voltage relay V R and two time lag relays T R. 
The former closes one of two contacts, according to 
whether the line pressure is high or low, thereby 
energising one of the time lag relays T R, which are 
set to close their contacts after a period of half a 
minute or so. The contacts on these time lag relays 


The three | 
single-phase oil-immersed regulating switches shown | 


making machinery, &c. No less than twenty-seven 
firms were showing equipments and plant of this 
kind, and we can in the space at our disposal refer 
to relatively few of them. 

The largest stand at the Exhibition was occupied 
| by Winget (1924), Ltd., of Warwick, which exhibited 
a wide range of concrete and allied machinery, 
amongst them several examples of block and slab- 
making machines which are well worth the prospective 
builder’s attention. The firm’s No. 2 pressure machine 
for making concrete blocks has been greatly improved 
in the 1926 model by the provision of an automatic 
closing and opening of the mould box so that both 
ends and the front sides are operated together by one 
action of a handle bar. By this means a great deal 


of time ordinarily wasted in fixing and removing each 
end and front separately is saved. The pressure is 
now increased to 10 tons and is applied by a worm- | 








| mention a screening plant for sand, gravel, clinkers, 

&c., which is engine driven, portable, self-elevating, 
and provided with a rotary screen with three different 
gradings ; the Westminster brick machine and a 
concrete roofing tile machine; and a useful small 
portable conveyor, suitable for handling bricks, 
blocks, &c. 

Two of their latest types of concrete mixer, of 
which their model 6/4 possesses an altogether new 
feature, were shown by John Fowler and Co., Ltd., 
of Leeds. Both mixers are mounted on road wheels 
and equipped with side power loaders and automatic 
water tanks and are driven by petrol-paraffin engines. 
The drive both from engine to countershaft and 
countershaft to drum is effected by chains and the 
power loader is rapidly emptied by means of a 
vibratory device which does away with the damaging 
practice of hammering or scraping to remove material 

















FIG. 1—CONCRETE BLOCK - MAKING 


MACHINE —- WINGET 








FIG. 2--SEMI-SPIRAL CONCRETE MIXER —WINGET 





























FIG. 3—COMBINED SCREENING 


AND CRUSHING PLANT—WINGET 


FIG. 4—-CONCRETE MIXER—FOWLER 


naturally correspond to the push buttons P B, and , driven head and the heavy hand wheel shown in | which is adhering to the loader. Model 6/4 is illus- 


P B, in the diagram, Fig. 29. 
system is correct, the lever of the relay V R takes up | 
its horizontal position, whereas if the voltage is high 
or low the lever is moved out of its horizontal position | 
in the well-known manner, and one or other of the 
time lag relay circuits is completed. 


| 








Engineering Plant at Olympia. 


BeEsIpEs the important woodworking machinery 
exhibits at the Builders’ Exhibition which were 
noticed in our Jast issue, there was a very large and 
miscellaneous collection of machinery and plant for 
builders’ requirements. Many of these items are of | 
as much interest to the engineering as to the building | 
industry and are worthy of notice and illustration. | 
Perhaps the most important of them from the engi- | 
neer’s standpoint, and certainly the most compre- | 
hensive, were to be found in the display of modern | 
road and building construction plant, such as concrete 
mixers, stone crushers, screening plant, block- 


| screening and crushing set 
| useful for the production of good clinker slabs. 


now much more conveniently placed at the side. 
It is claimed that more than 200 blocks can be turned’! 
out per hour by this machine. 

Another interesting machine is the semi-spiral wet 
mixer, shown by Fig. 2. It has a narrow drum driven 
by a Lister engine and its capacity is 4} cubic feet. | 
It will be observed that the complete unit is carried 
on rubber tires. 

Another Winget machine is the combined clinker, 
Fig. 3—which is very 
In 
it the clinker is charged on to the grizzly or jigging | 
screen, which screens all material up to jin., the! 
rejected stuff being gradually fed into the rolls at the 
end of the machine. Thus the screen not only extracts 
the fine material and thus prevents the checking of 
the rolls, but owing to its jigging action it loosens the 
material and so presents it to the rolls in the best 
possible manner. The materiel when screened is fed 
by a shoot to the outlet from the rolls in a continuous 
stream. The output varies from 3 to 10 yards per 
hour according to the material under operation. 
Amongst other exhibits on the Winget stand we may 


If the voltage of the | Fig. 1. This wheel was formerly at the back, but is | trated by Fig. 4, which clearly shows the winding 


drum for the hoist and its method of application to 
the chassis of the machine. This hoist can be used to 
hoist loads to the upper storeys of buildings and so 
on by passing the rope over a fixed pulley. This 
machine produces 6 yards of concrete per hour and 
the hoist lifts 10 tons at 50ft. per minute. The engine 
develops 5 horse-power, which is sufficient to permit 
the two operations of mixing and hoisting to be carried 
on simultaneously. The other mixing machine on 
this stand—10/7—has a capacity of 7 cubic feet and 
an hourly output of 10 tons. 

The principal exhibit on the stand of Builders and 
Contractors Plant, Ltd., London, was the “ Exe ”’ 
hoist, which is virtually a vertical light line railway, 
up and down which runs a horizontal lifting plat- 
form—see Fig. 5. On this platform the load is placed. 
For example, a loaded barrow can be wheeled on to 
it and hoisted to the top where, it is received by a 
pivoted head, whence the loaded platform is swung 
round to the desired position and the barrow wheeled 
off to wherever the material is required. The platform 
takes a load of 10 cwt. and travels at 200ft. per 
minute. In addition to this arrangement a jib can be 
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fixed to the swinging head, as shown in the drawing. 
This jib is designed to take a load of 30 cwt. and may 
be used for hoisting materials and for lifting and 
adjusting scaffolding, joists, &ec. The hoist is very 
compact and can be fixed to ordinary scaffolding 
and extended to any reasonable height. The winch 
is constructed with a view to minimising shock due 
to variation in loads and is fitted with an efficient 
brake counterweighted to hold the load at any point. 

The same firm, among other exhibits, showed its 
portable “‘ Roll ’’ concrete mixer for ordinary street 
work. The mixer has no paddles, the mixing being 
effected by centrifugal force and gravity only. The 
frame is constructed so that the discharge can be 
effected at varying heights for barrow, truck, or lorry 
loading. Another useful item was a portable turn- 


Swinging Head 





and Jib 
Guide Rails 
oe) THE HEAD SWINGS 
<a } tir IN TO UNLOAD 
aot | (Birds Eye View) 
et |) | 
P arrow 


) Carriage i} 


3-3 th , 











=a 
~ 
i Speed 200 
Cable Guide and || St.p.min & 
Base Plate | “a 
ON Seam Sc 
FIG. 5—THE “EXE,” HOIST—BUILDERS’ & CONTRACTORS’ 
PLANT, LTD. 


table of pressed steel for Decauville or field railways 
up to 24in. gauge. This turntable is easily carried and 
placed in position by two men and it requires no 
fixing. 

A variety of concrete machinery, notably the 
* A.C.E.” cube mixer, was shown by the Australia 
Concrete Machinery Company, of London. The 
chief feature in this machine is that the drum, instead 
ot being in the form of a circular cone, has a number of 
flat sides which throw the aggregate from one surface 
to another with a zig-zag movement which, the 
makers claim, produces a perfect mix. This mixer 
is fitted with wheels and can be mounted on a chassis 


mixture. Not only is this machine useful for concrete 
mixing, but also for mixing mortar, tar-macadam, 
asbestos, fibre composition, &c. Amongst other 
exhibits on this stand we noted automatic block 
and brick-making machines which are particularly 
intended for small house building schemes. 

A stand which attracted a good deal of attention 
was that of Tuke and Bell, of Lichfield, who were 
showing some interesting sewage purification plant 
consisting of a patented ‘“‘Ideal’’ revolving dis- 
tributor worked by automatic tippers in a central 
container. This method is claimed by the firm to be 
better than the usual dosing syphon, on account of 
its positive action and the absence of perforations 
which are likely to be choked. The firm exhibited a 
water pressure filter for country houses, &c., with all 
the necessary valves and appliances for cleansing the 
filtering material, and a pneumatic ejector with auto- 
matic control gear for the admission and exhaust of 
compressed air used for lifting crude sewage from base- 
ments or low-lying sewers and discharging it at any 
suitable elevation. A number of sewerage accessories, 
such as chain pump, sludge plugs, grease traps, vent 
columns, &c., were also to be seen here. 

Brass and copper tubes primarily for hot and cold 
water services, but incidentally for many other 
purposes, were exhibited by the Yorkshire Copper 
Works, Ltd., of Leeds. The company at this Exhibi- 
tion, in fact, had a distinct and very interesting 
mission and fulfilled it effectively. It was out to show, 
not only that copper tubes are better than iron and 
lead for certain uses, but that if of a good and proper 
quality they are actually cheaper in initial cost. The 
economy is effected by using light gauge tubes of such 
& quality as to be easily bent cold without either 
annealing or filling and by the use of compression 
joints instead of screwed joints. All these pipes are 
subjected to 1000 lb. water test. The bending was 
demonstrated on a “ Hilmor”’ portable machine for 
cold bending gas or steam tubes, without filling. This 
simple machine can be manipulated by unskilled 
labour and can be fitted to a bench held in an ordinary 
vice or in a pipe vice. The curve of the bend is 
determined by the diameter of a “former ”’ wheel 
which is rotated against a guide by means of a bar 
lever. 

The standardisation of units from which a variety 
of windoy frames can be built up has been carried 
far by John Thompson Beacon Windows, Ltd., of 
Wolverhampton, on the stand of which the pratice was 
very ably and completely demonstrated. The prin- 
ciple starts from the use of four basic units, each con- 
sisting of four panes of glass in a frame 2ft. Ojin. by 
lft. 8in., from which eight larger units, multiples of 
these dimensions, are also prepared and supplied 
ready made to suit different requirements. The four 
units are respectively ‘fast,’ “side hung,” “top 
hung,” and “pivot hung,” the last three being 
required for windows which are destined to open and 
shut. From these units can be built up windows 
either fixed or opening to any dimension which may 
be desired on the principle, as it were, of the expand- 
bookease. Thus any contractor who chooses to stock 
these units is capable of coping with any problem 
with regard to lighting and ventilation with which 
he is likely to come into contact, as virtually he 
possesses ready-made windows of any size, provided 











scaffolding for the use of builders, it would be of 
equal use to engineers when doing work at a height 
from the ground where permanent or more substan- 
tial tackle is not available. Our illustration shows this 
accessory very clearly. To utilise it two ordinary 
ladders are needed, To each of these ladders a 
** Klippon ’’ bracket is fitted, and its function is to 
provide a seating or support for one, two, or three 
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FIG. 6-—THE “KLIPPON’ SCAFFOLDING BRACKET 
HELME 


planks, as the case may be. The planks are extended 
between the two ladders, resting on brackets, 
thus providing a platform on which men can work at 
any required distance from the ground within the 
scope provided by the length of the ladders. The one 
essential is that the space between the rungs on each 
ladder shall be identical. The “ Klippon”’ takes 
the form of a steel bracket so shaped that it not only 
fits on to the required rungs, but also grips the sides 


the 























FIG. 7—HYDRAULIC CONCRETE BLOCK - MAKING 
with its own engine and a drum for hoisting. It is 
made in sizes with capacities varying from 3 to 21 
cubic feet. A small handy machine shown by this 
company is the ‘* Tonkin ”’ mixer, capacity 3 to 4 cubic 
feet. It is a portable batch mixer of the open 
drum type. On.the axle are fixed steel arms set at 
varying angles to the end of which is fixed a row of 
steel rakes which work the aggregate from ends to 
centre and centre to ends, thus ensuring a perfect 


MACHINE—-STOTHERT AND PITT 





FIG. 8—-EDGE - 


that it is a multiple of the original unit. He has the 
option of hanging his windows in three different ways 
to suit the conditions, and he can have as large an 
area as he likes of fixed or opening windows. 

One of the simplest and yet a very interesting and 
practical novelty in this Exhibition was the patented 
seaffolding bracket ‘“‘ Klippon.”’ shown and demop- 
strated by P. E, Helme and Co., of London. Primarily 
intended as a rough-and-ready substitute for light 


RUNNER MORTAR MILL—STOTHERT AND PITT 


of the ladders, thus affording far more security than 
would be the case if the weight of the platform and 
the men were to be borne entirely by the rungs. The 
actual shape of the brackets depends on whether they 
are intended to support one or two boards. For a 
three-board platform two brackets are required on 
each ladder, arranged as shown on the lower part of 
Fig. 6. The widths of the platforms are llin., 22in., 
and 36in. respectively. 
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Among other exhibits, Thomas and Bishop, Ltd., | however, it was thought advisable to give tlie trolley | road terminus, and for that purpose Ransomes, Sims and 


of London, demonstrated the virtues of ‘“‘ Cling 
Surface,” a preparation for belt dressing. The 
difference in efficiency between belts treated and 
untreated with “Cling Surface”? was shown in a 


practical way on running pulleys. 


It is claimed that | 


omnibuses a trial on a short section of the system, having a 
length of about two-thirds of a mile, between the Cornhill, 
the centre of the town, and the railway station, this section 
having been worked for years with a shuttle service. 
Three electric trolley omnibuses were accordingly hired 
from Railless, Ltd., and after a few months’ use they were 














FIG. 9--“CONFORMS"’ 


not ouly is ellicieney im power transmission increased, 
but that the life of a belt is materially prolonged, as 
the “Cling Surface” gradually penetrates through 
the belt, keeping it pliable and proof against weather 
effects. It can be any kind of belting or 
driving rope and should be applied at a temperature 
of not less than 60 deg. Fah., as below that point it 
is not fluid enough for application. 


used on 


The main exhibit on the stand of Stothert and 
Pitt, Ltd., of Bath, was a new hydraulic block and 
brick moulding machine which we illustrate by 


Fig. 7, and a Stothert mortar mill, Fig. 8. New points 
ubout the former are that it requires no accumulator 
or tank, and is not dependent on a local water supply ; 
for plain blocks the moulding blocks are not collap- 
perfectly obtainable. 
There is a simple hydraulic apparatus for ejecting the 
tinished blocks and the amount of hydraulic pressure 
may easily be regulated to suit varying requirements. 

The mill of the “edge-runner”’ type. 
It is claimed that in this machine the disadvantages 
in the way of caking the material in the pan and the 
the lumps are 
suppressing the 


sible, clean corners are 


sO 


mortar 


Is 


consequent non-crushing of some of 
entirely avoided 
flat bottom and vertical sides of the ordinary pan 
and replacing them with a pan with sloping sides, 
producing conical roll. A point of this 
machine is that the larger side of the roll is towards 
the centre of the pan. which creates a maximum of 
«dlifferential speed between the surface of the pan and 
the roll,and promotes disintegration thus facilitating 
tine grinding. 

Tubular seaffolding, ‘“ Scaffix’”’ scaffolding 
heavy and light suspended scaffolds, **‘ Conforms” 
shuttering and adjustable stanchion 
plates were shown by Scaffolding Britain), 
Ltd., of London Periodical interesting demonstra 
tions were given showing the advantages to be gained 
by the use of tubular scaffolding with sprocketed 
steel tubes, universal couplers and reinforced putlogs, 
the use of which obviates all putlog holes. The appli- 
cation ol suspended scaffolds and scaffold ties was 
also demonstrated. In these days, when the adapt- 
ability of concrete for almost any form of building is 
fully and and 
popular, the application of the firm’s patented adjust- 
able stanchion plates is an interesting matter. These 
can be adapted to any of column 
pilaster, automiatically squared and plumbed as they 
are placed in position, easily assembled and dis- 
mounted, and are self-supporting. Fig. 9 is a sample 
lay-out of these ‘‘ Conforms ”’ showing the provisions 
for effecting the various angles required in a concrete 
wall. 
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Electric Trolley Omnibuses at 
Ipswich. 


Some two or three years ago the Ipswich Corporation 
was faced with the necessity of either having to embark 
upon an expensive scheme of the relaying practically 
the whole of the permanent way of the electric tramway 
or of adopting some other form of transport in the town. 
In a report prepared for the Corporation it was shown that, 
in the past, the tramways had never been really remunera- 
tive and that the heavy expenditure which the work of 
relaying the permanent way would entail would make the 
financial position of the undertaking still less favourable. 
The question of employing petrol or electric trolley omni- 
buses was therefore considered, and, on the score of economy 
in operating costs, it was deemed advisable to replace the 
electric tramears by electric trolley omnibuses. Before 
coming to a definite conclusion with regard to the matter, 


STEEL SHUTTERING—-SCAFFOLDING 





(GREAT BRITAIN), LTD. 


purchased, for they soon demonstrated that 
eminently suited for the work 

The Corporation then decided to apply for parliamentary 
power to the and the 


statutory requirements a town 8s meeting was held to obtain 


they were 


change over system, following 


Jefferies, Litd., supplied an electric trolley omnibus 
designed on new lines. Later trials were also made with 
vehicles lent by Tilling Stevens, Garrett, and Ransomes. 
As the result of inviting tenders for thirty vehicles for 
the scheme in the eastern district of the town, Ransomes, 
Sims and Jefferies and Garrett's, of Leiston, were each 
awarded an order for fifteen trolley omnibuses. Seven of 
these vehicles, as shown in Fig. 1, which incorporate some 
novel features, have already been delivered by Ransomes, 
Sims and Jefferies. The weight of the complete chassi: 
of the vehicles built by this firm—see Figs. 2 and 3—is 
34 tons, whilst the weight of the complete vehicle ready 
for the road is 5 tons 12 cwt. The maximum speed wit! 
full load on the level is 22 miles per hour, whilst the speed 
when fully laden on the route known as Bishop's Hill 

a long, steep hill on which the maximum gradient is | in 11, 
is 12 miles per hour. All the vehicles are tested on theo 
route known as the Wherstead which 
recently had an opportunity of travelling in of 
Ransomes, Sims and Jefferies electric trolley omniburer 
They are also tested with a full load on the Bishop's Hill 
route, one of the tests being to stop and start the vehicle 
on the steepest part of the hill. When descending Bishop's 
Hill the brakes are also tested the vehicles 
fully loaded. The brakes are very powerful, and either of 
them will stop the vehicle when travelling at 20 miles per 
hour with full load in 16 to 20 yards on the level. Tho 
normal rating of the motor is 50 horse-power at 1000 revo 
lutions per minute, and each motor is tested up to 100 
horse power, 

A straight series type controller is employed, the main 
drum of which is worked by a foot pedal while the revers 
ing drum which is mechanically interlocked with the main 
drum, is operated by a lever on one side of the driver's 
seat. A-dial_on the dashboard has a pointer connected wit! 
the controller and indicates the position of the main con- 
troller at any moment. Power from the motor is trans 
initted to the back axle by a steel tubular propeller shaft 
provided with enclosed universal joints at each end, and 
the couplings of these joints where attached to the motor 
shaft and to the worm shaft on the axle are provided with 
eplines. 

The back axle consists of a forged steel casing dished in 
the centre to receive the worm wheel differential and theo 
the that 


route, over we 


on the 


whilst are 


worm unit, which is mounted on cover closes 

















FIG. 1--ELECTRIC TROLLEY OMNIBUS—RANSOMES, SIMS AND JEFFERIES 


the approval of the inhabitants. Although the proposal 
met with a certain amount of opposition, the necessary 
majority of votes in favour of the change was obtained 
without difficulty, and in due course the Bill passed through 
both Houses. 

Having secured the necessary statutory authority last 


the dished space in the centre of the axle. At each end of 
the axle there is a massive stee! bracket which carries the 
extra large brake shoes and their cams. Each rear whoo! 
has two separate brake drums composed of pressed stec! 
and the rear wheels and those at the front of the vehicle 
are of the hollow spoke type cast in steel. The rear wheels 

















FIG. 2—CHASSIS 


year, the Corporation decided to embark upon the larger 
scheme of scrapping the tramways in sections, and an 
order was placed for thirty electric trolley omnibures. 
Prior to this stage being reached, however, another trial 
was made on another section of the tramway system, 
namely, that between the Cornhill and the Wherstead- 


FOR ELECTRIC TROLLEY OMNIBUS 


whilst each 


are fitted with twin 850 by 120 solid tires, 
front wheel is fitted with 771 by 140 tires. The brake 
system, which very effective, is operated by com 
pressed air, the equipment having been supplied by the 
British Air Brake Company. The Reavell compressor and 


the Ransome motor which drives it are mounted on the 
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rear side of the chassis. The rotary compressor is of an 
entirely new design and is a remarkably small unit. Its 
motor is controlled by an automatic switch operated by a 
piston in a cylinder which is controlled by the pressure in 
the brake cylinder fixed on the opposite side of the chassis 
to that on which the compressor is placed. The working 
limits of air pressure in the reservoir are 30 lb. to 40 Ib. 
Whensthe pressure in the reservoir drops to the latter value 
the compressor starts automatically and when the pressure 
reaches 40 lb. per square inch the automatic switch, which 
is situated in the driver’s eab, automatically switches off 
the current to the motor. To apply the brake the driver 
merely brings into play a foot-operated valve, which, when 
depressed, causes air to enter the pipe leading from the 
valve to the brake-operating diaphragm boxes. There is 
also a hand-operated brake which is used for emergencies 
and for holding the vehicle when it is standing. 

The front axle consists of a drop forging composed of 
special steel. The stub axles are so arranged that an 

















FIG. 3—-END VIEW OF CHASSIS 


imaginary projection of the centre line of the swivel pin 
nearly intersects with the point of contact of the tire on 
the roadway, thus facilitating easy steering. 

Another notable feature of these vehicles is that the 
chassis is well sprung by the use of specially designed 
springs. Each spring is 5ft. long and is held at the forward 
end by a pin passing through a solid eye on the top plate 
of the spring and supported in a bracket attached to the 
main chassis member. The rear end of the top spring plate 
is flat and has a wearing piece attached to it, which bears 
on a roller supported in a bracket attached to the chassis 
frame. The maximum amount of freedom is therefore 
allowed for the working of the spring, the special con- 
struction of which gives the inherent damping that is so 
necessary for the smooth riding of a passenger vehicle, 
which at one moment may be fully loaded and at another 
almost empty. 

All the bearings, including those of the motor, are of the 
roller type. With the exception of the naves of the front 





FIG. 4— INTERIOR 


wheels and the dished part of the back axle containing the | 





somewhat special lines, and doors are provided at the front 
and rear. The position of the former door is in front of 
the near side wheel, thus enabling part of the space usually 
taken up by the driver's cab to be utilised, and when the 
vehicles are operated by a single man the driver can receive 
the passengers’ fares and issue tickets without difficulty. 
During the slack periods of the day this practice of placing 
the vehicles in charge of one man is adopted, but during 
the busy periods a conductor and driver are employed on 
each vehicle, and under these conditions the passengers 
use the rear entrance. The usual emergency door at the 
rear has been omitted, but a pair of special folding doors 
are provided at the rear end of the near side, and they are 
mechanically connected with a couple of folding steps 
so that when the doors are closed and bolted the steps are 
folded in the upright position. The front door is made to 
fold up by a lever placed in a position which is accessible 
to the driver. Each vehicle will seat thirty passengers and 
is designed to give the maximum amount of standing 
capacity during the rush hours. When fully loaded the 
floor level of the vehicle is 29in. at the front door entrance 
and 33in. at the rear door entrance. As shown in Fig. 4, the 
single-deck saloon type bodies have a neat interior appear- 
ance, fumed oak and white enamel having been used as a 
contrast. The seats are upholstered in green leather cloth 
and space is provided between the near side longitudinal 
seat and the front door for a small quantity of passengers’ 
luggage. The driver is completely screened off from the 
passengers, there being a separate door to his cabin at the 
front off side of the vehicle. Excellent lighting arrange- 
ments have been provided, for the interior of each vehicle 
is illuminated by no fewer than eleven ceiling-type bulk- 
head fittings. The designation indicators at the front and 
rear of the omnibuses are of a special type designed by 
Mr. Clarke, of the Ipswich Corporation Tramways Depart- 
ment. Another noteworthy feature is that the front 
headlights are housed so that they do not project beyond 
the surface of the front dash. 








INTERNATIONAL ROAD CONGRESS AND 
EXHIBITION. 


An International Road Congress is to be opened at 
Milan on September 6th next, and concluded at Rome. 
Concurrently there is to be an International Road Exhibi 
tion, which will be held in the grounds of the Sample Fair, 
at Milan, and which will begin on September Ist and 
remain open until the end of the Congress. All nations 
have been invited by the Italian Ministry of Foreign Affairs 
to participate in both Congress and Exhibition. The 
King of Italy has consented to become Patron of the Con- 
gress, and Signor Mussolini is to be chairman of the Com- 
mittee of Honour. The Congress is being organised by a 
special Commission with headquarters at Milan in the 
offices of the State Civil Engineers. This Committee acts 
as the local organ of the International Road Association, 
the headquarters of which are at Paris. The previous 
analogous Congresses were held in Paris and in London 
before the war, and at Seville after the war. 

The Congress will deal chiefly with the following :—(a) 
Concrete Roads ; (b) Bituminous and Asphalt Surfaces ; 
(c) Standardisation of Tests for Coal Tar, Bitumens and 
Asphalts used in Road Construction ; (d) Census of Traffic ; 
(e) Development and Planning of Towns in Relation to 
Traffic Interests; and (f) Motor Roads. The Congress 
will probably assemble in the Castello Sforzesco and hold 
its sittings in the large building of the Facolta di Giuris- 
prudenza, which is not far from the Sample Fair. 





OF ELECTRIC TROLLEY OMNIBUS 


The Exhibition is to include the following sections : 


worm gear, where provision is made for oil lubrication, all | (1) Public administrations, corporations, special institutes, 


the parts are lubricated with grease which is supplied | propag 


anda and touring organisation, &c. ; (2) fixed plant 


by @ grease gun working on the Tecalemit system. | for the production of road materials, and for the destruc- 
The Ransome driving motor is designed in accordance | tion of road refuse ; (3) portable machinery for the pre- 


with the makers’ latest practice and 
the induced air system. 
end through a hood and protected 


is cooled on | paration of road surfaces, and for the maintenance and 
“Air enters at the forward | cleansing of roads; (4) materials used in the construction 
opening and | and maintenance of roads; (5) applications of materials 


leaves at the rear of the machine, where there is a| and apparatus used in road construction and maintenance, 


somewhat different form of hood which prevents water | such as: wood 


blocks, concrete, macadams, pavements ; 


entering the motor when the vehicle is being washed. | road accessories, such as hydrants and tampers ; and street 
By simply removing eight bolts the motor can be dropped | lighting ; (6) vehicle parts and accessories such as rims 
from the chassis frame for overhaul or replacement. The | and types of tires ; suspensions ; shock absorbers ; brakes ; 
armature can, moreover, easily be removed from the | lights; hooters, &c.; speed and stop indicators; anti- 
motor without detaching the carcase of the machine from | splash devices and contrivances to prevent the raising of 


the chassis framing ; the only work entailed being that of | 
one of | and rails—overhead lines in relation to the street ; (8) motor 

| omnibuses for town and country roads; (9) indicators for 
The bodies of tcese new vehicles are also designed on | road traftic—sign-posts, safety devices for level crossings, 


disconnecting the propelling shaft and of taking o 


the motor end covers. 


ust ; and buffers ; (7) tramways—foundations, paverhents 


methods of regulating traffic in crowded cities ; (10) measur- 
ing and testing apparatus ; (11) road evolution ; and (12) 
the Press and the road. 

Further particulars of both Congress and Exhibition 
may be obtained on application to On" Comitato 
Ordinatore della Mostra Internazionale della Strada, Via 
Sala 3, Milan (3), Italy. 








High-Powered Oil Engines.+ 


By W. 8S. BURN. 

Asout two years ago marine engineering firms who had 
not specialised in the manufacture of oil engines were in a 
very difficult position. On the one hand, there was an 
undoubted growing demand for cheap and reliable oil 
engines, particularly for those of high power. On the 
other hand, whilst a reliable engine could be readily enough 
manufactured, its production at a reasonable cost was 
almost impossible with the works plant available. 

There were two alternative solutions to the problem, 
viz.:— 

(1) To take a proven and reliable engine, say, of the 
four-stroke single-acting type and to reduce the manu- 
facturing costs by special works organisation and the 
extensive use of special jigs and tools. 

(2) To go boldly ahead and develop a cheaper type, a 
type that would be both less in weight and of greater 
simplicity, and therefore less cost per se. 

Richardsons, Westgarth and Co., Ltd., were in such a 
position as that described, and after serious consideration 
it was decided to design and build an experimental engine 
which would be of simple construction and lend itself to 
economical manufacture. After considerable investiga- 
tion it was finally decided that the engine should be of the 
double-acting two-stroke type with port scavenging, 
working with a moderate compression pressure and employ - 
ing the solid-injection controlled-pump system of fuel 
injection. The engine—see drawing Fig. 2—has now been 
designed and built, and the chief object of this paper is to 
describe its construction and performance. 

For experimental purposes it was decided to construct 
only a single-cylinder unit, but to make all parts such that 
they could be embodied in a four-cylinder engine. It was 
further decided that all items such as the fuel pump, 
control gear and other gear, should be made full size as a 
test of design and manufacture in order that a full-size 
engine could afterwards be constructed with confidence. 
The photograph reproduced in Fig. 1 shows the experi- 
mental engine and Fig. 3 the control gear. 

The design particulars of the standard Richardsons- 
Westgarth engine are as foliows :— 


Diameter of cylinder 26jin. or 680 mm. 


Stroke aa 47 jin. or 1200 mm. 
Stroke-bore ratio .. , - . 1-765 
Revolutions per minute it) 

Pistom epeed 2. 22 1s es ee 710ft. per minute 
Brake horse-power per cylinder .. 800 


Brake mean effective pressure 70 lb. per sq. in. 


From this size of cylinder powers varying from 2000 to 
10,000 brake horse-power with from three to nine cylinders 
and speeds of 90 and 125 revolutions per minute will be 
obtainable. The cylinder is of reasonable dimensions and 
the working parts are of such a size and weight as to be 
readily handled. An engine suitable for a moderate-sized 
tramp or general cargo liner will have only three or four 
cylinders. 

The weights of three, four, and six-cylinder engines have 
been computed from the actual weights of the experi- 
mental engine and are as tabulated below :— 

Including fly-wheel, Excluding fly-wheel, 
thrust block and thrust block and 
after bed-plate. after bed-plate. 


Tons. Lb. B.H.P. Tons. Lb. B.H.P. 

3 eyl., 2400 BUHLP., at 

90 r.p.m. os co 186 .. 192 155 145 
4 cyl., 3200 B.H.P., at 

90 r.p.m. ee. sity - 175 220 155 
6 cyl., 4800 B.H.P., at 

90 r.p.m. ae Ge: OD 159 310 145 
6 cyl., 6650 B.H.P., at 

125 r.p.m. -- 340 115... 42310 105 


In order that fair comparisons may be made, weights 
have been given with and without the after gear comprising 
the fly-wheel, thrust block and after bed-plate. 

General Construction.—The bed-plate, columns and 
crank case call for no special remarks except that a strong 
yet simple construction has been aimed at. It will be 
noted that the bed-plate is of the tank top type and that 
long tie bolts serve to connect the cylinders and columns 
to the bed-plate and incidentally serve as main bearing 
bolts. Oil joints in the bed-plate have been practically 
eliminated. Fig. 2 illustrates the general construction of 
the engine. b 

The crank shaft is of the built-up type &nd has a journal 
diameter of 18}in., which size is also suitable for five and 
six-cylinder engines. The bearing pressures are such as 
to conform with the latest oil engine practice, as can be 
seen from the following table :— 

Cyl. area (at 550 Ib. per sq. in.). 
Bearing diameter x length. 
Neglecting inertia. Including inertia. 
o. ee ae 


Topends .. 960 Ib. per sq. in. 
Bottom ends 1000 738 lb. per sq. in. 
Main bearings 490 360 lb. per sq. in. 


Lubricating oil is distributed to the bearings by the 
orthodox forced lubrication method. The guides are of 
the ordinary single-guided type with a white-metalled 
shoe without water cooling. 

Cylinder Parts.—In any oil engine and particularly if 
of the two-stroke type the cylinder parts are subjected to 
the most strenuous usage of any part and particularly the 
cylinder liner. It is therefore only logical that these parts 
should receive the primary consideration. 

The Richardsons-Westgarth cylinder construction is 
designed to satisfy three basic principles, viz.:— 

(1) All those parts subjected to heat stresses are designed 
as far as possible so that the heat and mechanical stress 
are a minimum. 

(2) The port scavenging system is such as to be inde- 
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DOUBLE-ACTING TWO-CYCLE 
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FIG. 3—ENGINE CONTACT UNIT 


pendent of the piston and cylinder cover, so that these 
parts can be designed with reference to their own specific 
functions. 

(3) The upper and lower cylinder ends are of identical 





OF THE EXPERIMENTAL UNIT 


| Before commencing the construction of the experimental 
engine the scavenge system was tested in model glass 
cylinders and sufficient indication of the performance was | partially opened the side of the piston forms part of the 





. . | 
construction and the covers and valves interchangeable, | 


thus reducing cost of manufacture. 


Cylinders.—Reference to drawing Fig. 2 and the engrav- | 


ings Figs. 7, 8, and 9 will show the general design of the 
cylinder. Each cylinder casing is separate and held to the 
columns by four tie-rods. An ample scavenge air receiver 


is embodied in the scavenge side of the cylinder, whilst the | 


exhaust half of the casing is water cooled. The casings are 
bolted together and to the columns to form with the bed- 
plate a rigid girder construction. 

Cylinder Liner.—The liner is held at the centre at the 
scavenge and exhaust belt by the upper cylinder jacket in 
such a manner that all grooves and rubber rings are dis- 
pensed with and both ends left free to expand axially or 
diametrically. The design is such that the exhaust and 
scavenge belt can be made of specially robust design, as the 
outside diameter of the belt need not be restricted to pass 
through the cylinder end as in the ordinary two-stroke, 
which has a spigot joint at the top end of the liner. It is 
therefore possible to make within the depth of the scavenge 
belt a number of specially formed scavenge nozzles which 
have their outlets as ports in the cylinder. 

From foundry considerations the scavenge and exhaust 
belt is a separate casting bolted to the two simple end liners, 
which are made of a specially tough mixture. All com- 
plication is therefore confined to a comparatively small 
casting which is only subjected to low heat and mech- 
anical stresses. 

The chief feature of the liner—see Fig. 9—is the patented 


alternate scavenge ports which enable true port scavenge | 


to be used for both top and bottom cylinders with a 


minimum length of liner and yet an ample port area. The | 


nozzle ports are such that the scavenging can be accom- 


plished quite independently of the shape of the piston ends, | 


and they are separate for the top and bottom cylinders. 





| obtained to warrant proceeding with the experimental | scavenge nozzle and directs the air almost vertically 
upward, the line of flow falling as the port is opened, 80 


engine. 
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FIG. 2—VERTICAL SECTION 





















throughout the eylinder, but diagram Fig. 5 gives an idea 
of the results obtained. When the scavenge port is only 




















FIG. 4—UPPER AND LOWER SIDES OF 


Unfortunately, a satisfactory photograph could 
not be taken to demonstrate the flow from the ports | giving an efficient scavenging action. 
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The length of the exhaust ports is made such that the 
upper portion exposed to gases from the upper cylinder is 
never exposed to the gases from the lower cylinder, and 
vice versd, so that lubrication about the exhaust ports 
should be as good as in single-acting practice. The 
exhaust port bars are water cooled and of large cross 
section. As all the cylinder cooling water passes through 
the bars, they are kept at a low temperature correspond- 
ing to that at the scavenge side, which is only partially 
water cooled, and that should ensure an equable tempera- 
ture throughout the belt. 

Lubrication of the piston and liner is effected by five 
feed holes at about mid-height of both the top and bottom 


‘ 
cylinders, 


rhe ends of the liner where the stresses are greatest are 
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FIG. 5—-SCAVENGING DIAGRAM 


quite plain and of minimum thickness because no spigot 
joint need be provided for, and that part exposed to the 
combustion pressure and temperature is some inches from 
the end of the liner, being therefore somewhat strength- 


ened. The liner ends are machined all over. 
Cylinder Covers.—Instead of the ordinary form of joint 
see Fig. 4—the cover joint consists of five well-fitting 


spring rings fitting axially between the cover and the 
liner. With this construction the area exposed to pressure 
if & minimum, and, as the cover does not require initial 
loading on the studs to form a gas joint, the mechanical 
stresses induced should be a minimum, whilst the freedom 
of expansion afforded in all directions should materially 


reduce heat stresses. Both the top and bottom covers are 














FIG. 6—-TOP COVER AND CASING 


identical in all respects and are of a ribless construction 
with one central hole to accommodate the starting air 
valve in the top cover and the piston-rod in the lower cover. 
Fig. 4 illustrates the upper and lower sides of the top 
cylinder cover. 

The two fuel valve pockets are formed by copper tubes 
expanded into holes in the cover and a hole is provided 
for the relief and indicator connections. 

Cylinder Cooling.—One common, closed, fresh-water 
system is used for both cylinder parts and pistons. For 
distributing the cooling water evenly about the liner 
circumferential ribs in the eylinder jacket and multi- 
eonnections to the cylinder heads are arranged to obtain 
even cooling of the heated parts. 

Pistons The are of cast and consist 


pistons iron 


virtually of two single-acting pistons of identical con- 
struction. The chief feature of the design—see drawing 
Fig. 2—is the elimination as far as possible of special 
water joints and connections and the adoption of special 
cast nozzles to distribute efficiently the cooling water about 
the piston. Both pistons may be removed without dis- 
turbing the piston-rod and therefore require a minimum of 
headroom for dismantling. 

It will be noticed that the piston top is machined flat, 
whilst the pistons generally are of @ ribless construction. 
The piston trunk is cast on to the piston body with pro- 
vision to expand axially. 

The pistons are secured to the piston-rod by means of a 
tapered shoulder and a special round wrought iron nut, 
the recesses in both piston ends being identical. 

Five Ramsbottom cast iron piston rings are fitted to 
each piston end and are suitably pegged in position. 

Piston Cooling.—Cooling water is conveyed to and from 
the piston and piston-rod vid the erosshead by means of 
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FIG. 7—-BOTTOM COVER AND GLAND 


attached by a bracket to the crosshead. The outer water 
chamber is external to the crank case and at the upper 
post point is mounted in bearings attached to the cylinder 
easing to give flexibility to the system and allow for any 
slight movement of the crosshead or mis-alignment of 
the trombone pipes. 

Double glands are provided which are external to the 
crank case to prevent oil leakage to the cooling water or 
water leakage into the crank case. 

Piston Rod Gland.—The most distinctive feature of a 
double-acting oil engine is perhaps the piston-rod gland. 
The gland fitted to the Richardsons-Westgarth engine is 
shown in Figs. 2 and 7. Its main feature is the long 
annular water-cooled passage—the full depth of the cover 
—which the hot gases must traverse before reaching the 
gland packing rings. This ensures that only cooled gases 
reach the gland and further will have the effect of damping 
down the maximum pressures at the gland packing. 
The piston rod is of 3 per cent. nickel steel, heat treated 
to give 50 tons per square inch tensile and ground to size. 


two trombone ss, the plunge hie 
wo trombone pipes 1© plunger tubes of which a | diane i with and is replaced by the compact unit shown 


| within a radius of 30 miles from Chicago. 

























































the need for special pockets is avoided and the fuel can be 
efficiently distributed throughout the combustion space. 

Fuel Valves.—The engine works on the solid-injection 
controlled-pump system of fuel injection with spring- 
loaded automatic fuel valves. There are two identical 
automatic solid-injection fuel valves for both the top and 
bottom cylinders, fitted with adjustable spring-loaded 
needle valves which work in glandless cast iron bodies. 
The design is such—see Figs. 6 and 7—that the injection 
pressure of the fuel oil can be regulated by adjusting the 
spring load on the valve. The fue! jets are in the form of 
separate detachable nose pieces which can be readily 
removed on the withdrawal of the valve. 

As the type of fuel injection gear described requires 

















FIG. 9—-CYLINDER LINERS AND CASINGS 


no direct fuel valve operating gear, the air starting valves 
in the cylinder heads are conveniently made of the auto 
matic type with operating valves arranged near the fuel 
pump and driven from an extension of the fuel pump 
cam shaft. It is therefore possible to eliminate all the 
usual cam and manceuvring shafts with their attendant 
bearings, rockers, and driving gear In other words, all 
the mechanically operated valve gear about the cylinders is 


in Fig. 3. It is placed at about floor level at the front of the 
engine and comprises the fuel pump, governor, starting air 
operating valves, and running controls. The drive for 
this unit is obtained from the forward end of the crank 
shaft. 

(To be continued.) 








A BIG WATER SUPPLY SCHEME. 


A bold engineering proposition now being put forward 
is to furnish a supply of filtered water from Lake Michigan 
to a series of twenty residential and industrial towns 
These places 
have an aggregate population of about 500,000, and their 
population increases about 30 per cent. in each decade 
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FIG. 8—-FUEL DISTRIBUTION IN 


It is cooled by the passage of water to and from the pistons 
through the centre of the rod. 

. Fuel Injection.—A problem which has been always 
associated with the double-acting oil engine is that of 
obtaining good combustion in the lower cylinder, the com- 
bustion chamber of which is affected by the presence of the 
piston-rod. In the Richardsons-Westgarth design, 
instead of arranging the combustion space to suit the fuel 
valve, the fuel valves are ar to suit the combustion 
space and two fuel valves are employed instead of one. 

The top and bottom combustion spaces are made almost 
identical and each consists of a simple annular space with 
flat ends, the volume being such as to give a compression 
pressure of about 350 lb. per square inch. The piston rod 
nut is circular and approximately corresponds with the 
piston-rod in the bottom cylinder. The piston and 
cover faces are preferably flat, and not dished ; this is the 
best shape of combustion chamber for use with two solid 
injection fuel valves, whieh are arranged to spray prac- 
tically horizontally round the piston-rod nut in the top 
cylinder and round the piston-rod in the bottom cylinder. 





If two fuel valves be used in the manner shown in Fic. 8 
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TOP AND BOTTOM COVERS 


Nearly half of the population is in towns not more than 
5 miles from Chicago. Most of the towns draw their water 
supply from deep wells in sandstone formation, but the 
water is hard, though pure, and the supply is limited, the 
water level lowering continually. A few places take Lake 
Michigan water from the Chicago water system, but it 
requires dosage with chlorine. The plan proposed is to 
take clean water from the lake by an intake tunnel extend- 
ing 3 or 5 miles from shore, and filter it at a large treating 
plant. The filtered water would be pumped through a 
distribution system with about 50 miles of mains, supply- 
ing twenty towns and villages north and west of Chicago. 
At present the consumption is estimated at 20,000,000 
gallons daily, with an increase to 45,000,000 gallons in ten 
or fifteen years. Elevated storage tanks will provide for 
peak consumption and a reserve for fire protection. The 
largest mains will be 5ft. in diameter. The pumping head 
at the main station will be about 300ft., but auxiliary 
or booster pumping stations would be installed as the 
population and demand increase. The initial cost would 
be about £2,000,000, increasing to £2,250,000 in ten or 
fifteen years. 
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Railway Matters. 





Tue National Union of Railwaymen has now a member- 
ship of 398,596, an increase of 7468 over last year and of 
91,461 over ten years ago. 

THE customary relief train for the 10 a.m. from King’s 
Cross to Scotland will begin to run on Monday next, 
May 3rd. It will, for the present, run on Mondays and 
Saturdays only and leave King’s Cross at 9.50. 


As there have been several references of late to trouble 
over short time for shopmen in the London area of the 
London, Midland and Scottish Railway, we think it 
desirable to say that permanent way, not locomotive, 
shops are referred to. 

Two eottee. in particular, are given to the public 
to show their appreciation of the good work done by railway 
servants, One is the annual collection made each New 
Year's Day for the Railway Benevolent Institution and 
the other is the annual! dinner of the fund. The latter 
event is, this year, on Thursday next, May 6th. The fund 
is essentially for the benefit of the staff and their depen- 
dants and only secondarily for the salaried members. 


AnotHeEeR 25 miles of the main line between Genoa and 
tome has been converted to electric traction and brought 
into use. The section in question extends hetween Sestri 
Levante and Spezia and completes the whole of the 225 
miles from the junction with the P.L.M. at Modane. Very 
shortly Leghorn will be reached and the distance will then 
be 283 miles. The cable advices sending this information 
said that that would be “ the longest stretch of electrified 
railway in the world.”’ That cannot be so; the longest 
stretch is the 440 miles from Harlowton to Avery, on the 
Chicago, Milwaukee and St. Paul, described in the article 
by Sir Philip Dawson and Mr. Parker Smith in Tar Enar- 
Neer Of February 12th last. 


Iv is fifty years to-morrow (May Ist) since the Settle 
and Carlisle section of the Midland Railway was opened 
for passenger traffic, and that company obtained inde- 
pendent access to the Scottish border. The line is 72] 
miles long and cost 34 millions to build—of which over 
3 millions were spent on works—or an average of £49,000 
per mile. An interesting point in the history of the line 
was that the London and North-Western withdrew its 
refusal to concede terms so that the traffic would con- 
tinue to travel vid Ingleton and the Lancaster and Carlisle, 
and offered the joint ownership of the length between 
Ingleton and Carlisle. The Midland, therefore, sought 
powers in 1869 to abandon the railway, but the Lancashire 
and Yorkshire and the North British companies—which 
wanted an alternative route for their Scottish traffic— 
successfully opposed the dropping of the scheme. 


Tur Railway Employment (Prevention of Accidents) 
Act, 1900, ordered the provision of hand brakes on both 
sides of wagons. The original Board ot Trade rule that 
followed was somewhat impracticable, and prolonged 
trials had to be made. The result was that the Railway 
and Canal Commission, under powers given by the Act, 
said that the rule was not reasonable. A new rule was 
then agreed to, and wes issued by the Board of Trade on 
November 7th, 1911. It gave ten years to the owners of 
under 3000 wagons to do the work, fifteen years to those 
with 3000 but under 20,C00, and twenty years to thore 
with over 20,000. Inthe year 1920 the first-named class was 
given another five years, and its period and that of the 
second-named class would have expired on November 7th 
next, but by a Ministry of Transport rule, dated March 10th 
last, a further five years have been given to both classes, 
and now all must complete the work by November 7th, 
1931. 

Tue Railway Rates Tribunal has now begun the con- 
sideration of the standard charges which are to operate 
on the four grouped systems from the “ appointed day.” 
In this relation we would like to observe that Mr. Mac- 
millan, in opening for the railway companies, corroborated 
a statement made in our leading article of March 26th 
on “ The Railway Year.” He said: ‘* Whereas hitherto 
the actual charges had to some extent been left to the dis- 
cretion of the railway companies . in future the 
standard charges which the Tribunal were about to fix 
were to be not maximum charges, but actual charges.” 
Mr. Macmillan also said that the railway companies still 
hoped that the appointed day would be January Ist, 1927. 
If the present inquiry were concluded by the end of May 
the companies could, with the expenditure of a great 
amount of work, have the new rates on their books by 
September 30th next, thus giving an interval of three 
months before the new charges came into operation. 
Earlier in his remarks counsel said, on the subject of fares 
that to-day were below the standard, that they would 
come up for reconsideration as to whether they should be 
continued as exceptional fares. In many cases such fares 
would be continued. It was no part of the policy of the 
railway companies to make any increase in passenger fares. 


At the Institution of Railway Signal Engineers last 
week a paper, entitled ‘‘ A Comparative Survey of American 
and British Signalling,"’ by Mr. Joshua Parsons, was read. 
Mr. Parsons, who gained his signalling experience on the 
Midland Railway and is now the telegraph and signal 
superintendent of the Central Argentine, spent his holiday 
last year in England and visited the United States on his 
way back to Buenos Aires. Whilst the paper was of great 
interest and provoked a very gratifying discussion, no 
pronouncement was made as to the variations in the 
practice in the two countries. The following remark as 
to automatic train control should, however, be put upon 
record :—“ Although unquestionably much can be said 
for the attempt to eliminate accidents resulting from 
‘man failure,” yet even after the most elaborate precau- 
tions have been taken it is almost impossible to make any 
apparatus absolutely fool-proof and failure may still 
occur, though, no doubt, the possibilities are greatly 
reduced. If a railway is to be operated as a business 
concern it cannot be expected to provide more than what 
can justly be considered as a reasonable degree of pro- 
tection, and it would appear to be very hard to justify 
economically the very heavy expense involved by the 
introduction of any form of automatic train control, 
except, of course, train stops on electric suburban railways 


Notes and Memoranda. 





OnE of the single-engined D.H. 34 passenger aeroplanes 
of Imperial Airways, which has been superseded by the 
new multi-engined model, flew 300,000 miles during its 
active life. 

A FINE wooden stove pipe has been built by the Cali- 
fornia Oregon Power Company to connect two conerete- 
lined tunnels and convey sec. feet of water under a 
head of 60ft. It is 1318ft. long by 16ft. in diameter, 
and is built of creosoted staves 4in. thick by 5jin. wide. 
The reinforcement is fin. steel bands d at dist 
of from 3-62in. to 3-7 lin. apart. 


EnpEavours have been made, according to Canada, to 
ship coal from Alberta and Saskatchewan by rail as far 
east as Toronto, a distance approaching 2000 miles, but 
by the lowest freight rate obtainable this has not proved a 
successful commercial undertaking. It is believed, how- 
ever, that by @ process of carbonisation, by which two 
tons of raw coal are concentrated into one ton of uettes, 
the problem of transporting carbonised fuel from Western 
Canada to Eastern Canada can be made profitable. 


A Hosart message says that a discovery has been made 
of a new alloy of chromium and iron which promises to be 
of great value to the Tasmanian mining industry. It is 
stated that the use of a lower percentage of chromium 
than is employed in the production of stainless cutlery, 
converts the steel into a new metal of considerable value, 
though its properties are not revealed in the message. 
Chromium ores, it may be mentioned, are found in several 
parts of Tasmania, always being associated with 
osmiridium. 


AN apparatus for dispersing fog is being developed at 
the Philadelphia Naval Aircraft Factory. A _ simple 
charging screen, & transformer with rectifying device, 
an aeroplane propeller and a meter, all mounted on 4 
truck, will, it has been found, electrify 700,000 cubic feet 
of air a minute and cut a path 2000ft. wide and 1000ft. 
high through a fog. The experiments were undertaken 
to reduce one of the risks of flying, but the possibilities 
include the leasening of traffic dangers in large cities on 
foggy days and the reduction of peril and delays to shipping 
in crowded harbours. 


Tue purpose of an investigation being conducted by 
the U.S. Bureau of Mines has been to permit a calculation of 
the velocity of the ascending gas at any position inside 
a blast-furnace. None of the components of the burden 
in the furnace is being sized, and the average size of each 
differs one from another. With the bell - and - hopper 
way of filling, there is, it has been found, segregation of 
coarse and fine stock radially at the stock line. Lower 
in the furnace this segregation is accentuated by the 
irregular descent of stock in the furnace. The stock 
descent is irregular across any horizontal section of the 
furnace, owing to localised combustion at the nose of the 
tuyeres. 

LaRGE amounts of sulphur dioxide may be generated, 
according to Messrs. Gardener, Jones and Sullivan, of the 
American Bureau of Mines, in blasting in heavy sulphides, 
particularly in dry working places where dust has settled 
on the walls. There also appears to be danger from sul- 
phide dust explosions when blasting in such places. The 
deadly gas, hydrogen sulphide, is also likely to be produced 
in blasting in heavy sulphides. Water in drill holes appears 
to increase the amount of hydrogen sulphide generated 
when blasting in such places. Ventilation currents should 
be arranged in such a manner that there is no possibility 
of men getting caught in gases from blasting in heavy 
sulphides. 


A process which appears to have commercial possi- 
bilities is, according to the Iron and Coal Trades Review, 
being developed for the utilisation of Canadian ilmenite 
ores. By this process electrolytic iron, in the form of 
tubes and plates, is produced from the iron content in the 
ores, and a white pigment from the titanium content. 
The commercial uses of pure electrolytic iron are now 
many. There is already a considerable market for certain 
purposes, which should increase with production. 
Titanium pigments are claimed to be superior for many 
purposes to lead and zinc pigments. The success of the 
process, obviously, depends, to-a large extent, on a cheap 
supply of raw materials and power. 





SomE experiments have recently been carried out, 
according to The Times, on the relative merits of wooden 
and metal propellers for aircraft. It is said that when 
starting from a height of 10007t. the machine with a 
wooden air screw took | min. 1 sec. to reach 1500ft., wherees 
with the metal air screw and the same engine revolutions 
the time was only 54 sec. At 3000ft. the times were 
3 min. 52 sec. for the wooden air screw, and 3 min. 29 sec. 
for the metal. At 5000ft. the were 8 min. 3 sec: 
and 6 min. 37 sec.; at 7500ft., 15 min. ‘6 sec. and 11 min. 
39 sec.; and at 10,000ft., 24 min. 16 sec. and 19 min. 12 sec. 
From about 5000ft. the engine with the metal air screw 
was running at between 10 to 20 revolutions per minute 
more than when fitted with the wooden type. The total 
loaded weight of the machine was 3410 lb. With the 
wooden air scretv the absolute ceiling was 16,100ft., and 
with the metal 18,300ft. 


In the course of a paper read before the American Electro- 
chemical Society, Mr. P. 8. Brallier said that zinc chloride, 
either in anhydrous form or in solution, can be 

by the action of chlorine on zine. If anhy- 
drous chloride is to be made, dry is brought into 
contact with molten zine at 500 deg. Cent. or above. The 
physical properties of zinc and zine chloride make possible 
the operation of the two main classes of chlorinating fur- 
nace, differing from each other in the method of heat re- 
moval from the reactor. The simplest chlorinator would 
consist of a steel or cast iron box or pot, suitably lined 
with a refractory clay. Molten zine, heated somewhat 
above its melting point, would be introduced, a chlorine 
inlet submerged in the molten metal, and the chlorine 
turned on. The fluid zine chloride as formed would float 
on top of the metal, and could be tapped off into con- 


Miscellanea. 





A piIscovery of tin is reported in association with an 
occurrence of greisen 30ft. thick on Babel Island, near 
Flinders Island, Tasmania. 


A COLD storage plant and ice factory is to be put up 
at Halifax, Nova Scotia, at a cost of 2,000,000 dollars, 
and is te be in operation in May, 1927. 

Ir is reported that an important discovery of gold- 
bearing ore has been made near Yilgarn, West Australia. 
The one is anid to average 30 dwt. of gold per ton. 


Tae hydro-elettrie r who at Mulungushi, of the 
Rhodesian Broken y, is to be extended by 
the addition of two 5000. Sone Pelton wheel units. 


Tue works which are nearing completion in Quebec 
harbour will provide an additional quay approximate|y 
half a mile long, 500ft. out from the present shore line. 

Two new wireless installations are to be set up in 
Venezuela, one at Caracas, capable of communicating wit! 
New York, and the other at Maracaibo, for messages to 
Caracas, the capital of the republic. 


It is said that the coal measures of the Klip River Valley. 
South Africa, include a seam of 211ft. 6in.—probably 
the thickest ever discovered—of which 70ft. is of good 
marketable quality, while the remainder is usable. 


Tue new dry dock at Skinner's Cove, Victoria, British 
Columbia, which will ultimately cost some 6,000,000 
dollars, is to be opened about the end of July. The second 
gate, made by Yarrows, will be launched very shortly 


Important discoveries of gold seams have, says the 
Latin-American World, been made in the region of Cicapra, 
in the State of Bolivar. This neighbourhood is renowne | 
res the number of gold mines discovered there in byvone 

ys. 

Tron and steel works are to be erected on the shore of 
the Black Sea and the environs of Alexa) tta. The 
output of the iron mines at Seyudusi is to inercased 
considerably, and search for coal is to be made near the 
Black Sea. 


Iw order to increase the supply of calcium carbide in the 
Soviet Union, which at present is only equal to less than 
half the requirements, it has been decided that the 
Makevevski works belonging to the Yugostal are to be re 
opened to-morrow. 


Tue Exhibition in connection with the Riga Fair is to 
be held this year from June 13th to June 27th. At the 
end of the Fair an international competition of the 
machinery exhibited is to take place. Further partioula:s 
may be obtained from the Izstade Company, Gr. Sand 
strasse 27, Riga, Latvia. 


SuLPavUR production in Java has begun at the Kawa) 
Poetih (voleano), south of Bandoeng. The company is, 
says the Chemical Trades Journal, now apparently in a 
position to make deliveries, and in view of the yearly con- 
sumption, which amounts to from 6000 to 10,000 tons, it 
may be assumed that the product will find a considerable 
market jocally. The principal consumer is the sugar 
industry. 


Tue Big Valley Hydraulic Tin Mining Company intends, 
according to Chemical Engineering of Melbourne, to 
develop the water power resources of Mount Cameron on 
the east cost of Tasmania. The mountain is about 2000ft. 
high, and through it run two valleys at different altitudes 
with separate outlets. The water will be turned from the 
upper valley to Big Valley (the lower), and a dam will! 
conserve and regulate the flow of water from the mountain. 
A head-race of less than half a mile in length will then bring 
the water to a point on the mountain side 334ft. above the 
Ringarooma River. 


A CABLE is being laid to link up the collieries included 
in the Doncaster Collieries’ Association. By this means 
these collieries will be able to pool their surplus electricity, 
which is mainly generated at each colliery from waste 
heat, and to supply the common main or draw from it as 
required. This cireuit of the Markham collieries is a 
modification of a scheme proposed some years ago by Mr. 
C. P. Markham for South Yorkshire collieries as a whole, 
but it was rejected at that time owing to engineering and 
financial difficulties. The laying of the cable is well 
advanced, according to the Iron and Coal Trades Review, 
and the collieries will be efficiently linked up in the course 
of a month or two. 


As a result of the long-continued spell of dry weather 
which has been experienced in Victoria, with the conse- 
quent absence of rain to wash the insulators, it has, accord- 
ing to the Industrial Australian, been found that the main 
transmission circuits between Yallourn and Yarraville 
have given some trouble by flashing over in the early morn- 
ing hours, when the precipitation of moisture by fogs is 
certain amount of inconvenience has been 
a eel flashovers, but immediate steps have been 
—. @ recurrence 
absence 
atmos- 
t has occasioned some trouble 
the services have been well 
maintained, the \aelerapeicas only lasting for a few 
minutes. 


Tue Brisbane City — a 
house to South electric current, anc 
has, to oe Oe 0 + Eng , invited 
tenders for two turbo- alternators of 6000 ‘to 750) 
kilowatts. A committee of the Council has reported : 

In view of the fact that the City Electric Light Com- 
pany is not prepared to quote a figure at which it is pre- 

pared to sell its undertaking, but definitely desires acquisi- 
tion by resumption, this Committee is of opinion that it 
would be more economical to purchase and erect: power 
plant for the purpose of taking over the first area for which 
the franchise expires, viz., South Brisbane, on August 
10th next, with a margin for power requirements for the 
tramways. The Committee, therefore, advises that imme- 
diate steps be taken for the purchase of the necessary plant 


to erect @ power- 








tainers, once it had built up to a proper level in the reactor. 
Additional zine could be added from time to time in solid 





such as the London Underground,” 


form, the reaction heat serving to melt it. 


and acquisition of land for the power-house. This initial 
plant could be added to from time to time_to_meet the 
requirements of the expiring franchises. 
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Naval Engineers. 


To-pDay we print an article on the Engineering 
Branch of the Royal Navy, to which we 
desire to direct the special attention of our 
readers. At no time has it been more important 
that, not only engineers themselves but the general 
public, should take awakened interest in every- 
thing connected with the Navy. Owing to the 
dictates of economy, which we are all agreed is 
essential, and to the limitations which were laid 
down at Washington, the British Navy is far smaller 
than it was, but with decreasing size it is imperative 
that increased efficiency should be effected. Unfor- 
tunately, as has happened on previous occasions 
after great wars, the interest in our first line of 
defence is not as great as it was. It is to be 
feared that the general public is less well informed 
than it used to be upon the progress of fighting 
ships and, we may add, about that great branch 
of the service, the Royal Naval Engineers, on whom 
rests the chief responsibility for their efficiency 
and readiness for service. This lack of interest is, 
we are convinced, in no small measure accounted 
for .by the policy of excessive secrecy which has 
gradually grown up in the Navy since the Dread- 
"|nought was built behind a barricade. Of that 
secrecy and its effect we spoke strongly in a leading 
article in our issue of April 16th, and it is only 
necessary for us to say once more that it appears 
to us to be undermining not alone the intelligent 
interest the general public took in ships of war, 
but, what is more serious, even the interest of 
naval architects and engineers. There can, we 
fear, be no question whatever that the meetings 
of the Institution of Naval Architects have lost 
a good deal of their appeal to the general reader 
by the absence of those enlivening and instructive 
debates on naval construction and naval engineer- 
ing which were a common teature of the spring 
meetings only a few years ago. 


But it is to that indispensable branch of every 





modern Navy which has so recently been subjected 








to an official slight, that we desire to direct the 
attention of our readers to-day. If they will but 
turn to the article to which we have already re- 
ferred, they will find there a brief history of the 
origin and progress of engineering in the Navy. 
We feel confident that they will be impressed by 
the ever-increasing part that engineers have played 
in the development and employment of ships of 
war. They will be struck, too, by the fact that 
the education and training of engineers for the 
Royal Navy have steadily advanced as the years 
have passed by. They will see, particularly in the 
latter part of the article, that amongst engineers 
of the Royal Navy there have been men of fine 
education and wide reading—qualities which above 
all should, and indeed do, in these days remove 
the last trace of social stigma. It may be freely 
admitted—even with some measure of pride— 
that in the early days of steam engineering, and 
for many years afterwards, the engineering branch 
was drawn from a section of society which lived 
by manual effort, and which did not enjoy those 
advantages of a public school and university educa- 
tion which gave the executive branch that social 
standing on which it claims superiority. Since 
the time of Selborne, Fisher, and let us say par- 
ticularly of our brother engineer, D. B. Morison, 
that social distinction has gone and the Engineer- 
Officer takes his place at table beside his brother 
officers of the deck. Yet some of the old feelings 
and some of the old anomalies remain. They were 
gradually disappearing under the influence of 
wiser counsels, but were suddenly brought into 
prominence again by the notorious Fleet Order 
of November last. That Fleet Order, as we have 
said before, was not only a slight to every Engineer 
Officer and man of the Royal Navy but to every 
engineer in the world, for, whatever may be said 
in extenuation of its meaning, there can be no 
doubt whatever that its effect must be to build up 
a barrier between executive and engineer officers 
which we had hoped had been for ever removed. 
In the House of Commons, on April 21st, Mr. 
Bridgeman asked what power the Engineers had 
lost which they enjoyed before the Fleet Order of 
November last was issued. The Speaker inter- 
vening, no reply could be made at the time, but 
in the Times of Wednesday last categorical 
answers are given by Engineer-Rear-Admiral 
Charles C. Sheen (Ret.). Under ten headings the 
writer shows what Engineers have forfeited with 
the loss of Executive rank. The folly of the 
Order is made clear when it is observed that 
amongst the losses are, command of technical 
establishments and schools ashore, eligibility for 
shore appointments such as Superintendents of 
Dockyards, and the charge of all technical work 
with sole responsibility to the Commanding Officer 
of the vessel. 


For one cause and another the efforts which are 
being made to bring about the abrogation of that 
Fleet Order have been delayed, but it must not 
be thought that it has been forgotten, and that 
the matter will be allowed to rest in its present 
outrageous position. The Institutions which 
waited on Mr. Bridgeman may be trusted to press 
on with their demands, but unless they have the 
support of the public, and particularly of all engi- 
neers from the highest to the lowest, they cannot 
count confidently upon success. We are glad to 
say that the public has been deeply moved by 
what it counts justly as a gross unfairness to a 
magnificent branch of the service, but it must 
not be ceasing in its expressions of sympathy with 
engineers, and engineers themselves must spare 
no pains and relinquish nothing of their determina- 
tion to see the order rescinded. It is because we 
believe that the article which we print to-day will 
do something to encourage interest in the engineer- 
ing branch of the Navy that we invite the attention 
of our readers to it. 


Improvement in Boller Design. 


PowERk station engineers are urging boilermakers 
in two different directions. On the one hand, they 
are asking for larger and larger boilers, and, on the 
other, they are calling for higher and higher pres- 
sures. These two requirements have no connection 
with each other. Larger boilers are needed to keep 
pace with the ever-increasing size of generating 
units, so as to maintain some kind of proportion 
between the steam-raising and the steam-using 
items of the plant. The tendency indeed is to 
reduce the ratio of boilers to turbines, and in spite 
of the greater size of the latter most engineers 
would agree that three boilers per main turbine 
is a more satisfactory proportion than the five 
or six boilers per turbine which was the custom not 
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so very long ago. This tendency to diminish the 
boiler ratio accentuates the demand for boilers of 
greater individual capacity, and the boilermaker is 
faced with problems in respect of furnace con- 
struction, firing methods, draught control, ash 
evacuation and general operation which grow in 
intensity as steaming capacity is increased. At 
the same time he is pressed by another set of clients 
to offer them boilers for working pressures of any- 
thing up to 1200 Ib. or 1500 lb. per square inch. 
Fortunately for him, these enterprising spirits do 
not as yet generally envisage units of very great 
steaming capacity. But with boilers of 26,000 lb. 
normal capacity per hour already successfully 
working at 800]b. per square inch, boilers of 
approximately the same size now being put into 
service at a pressure of 1200 lb. per square inch, 
and a boiler of 156,000 lb. capacity at 620 Ib. 
pressure being at present under construction, the 
trend of events is obvious. 


The reasons which led to the demand for boilers 
of very large capacity for pressures which are now 
regarded as moderate are bound to act to an 
almost equal extent in the case of boilers for very 
high pressures. Engineers will not be satisfied 
until the efficiency due to high-pressure steam 
can be married to the operating advantages 
secured by having boilers of a suitable size for 
modern turbine plant, and it is the boilermaker 
who will have to introduce to the world the off- 
spring of the union. What form the boiler of the 
future power station will take is, as yet, by no 
means evident. The last few years have witnessed 
an extraordinary amount of development work in 
connection with boiler plant, and at the present 
time boilermakers in different parts of the world 
are actively engaged in seeking new or improved 
methods of steam generation. It is never safe to 
prophesy, but we are justified in believing that 
working pressures are unlikely to exceed 1500 lb. 
per square inch for a long time to come. The benefit 
of increased pressure is, like most other advantages, 
subject to the “law of diminishing returns,”’ and 
there seems to be a general consensus of opinion that 
the returns in efficiency secured by exceeding this 
pressure would be negligible as compared with the 
expense involved. Many engineers would indeed 
place the practical limit below 1500 lb., but the 
work now being done on the development of boilers 
up to this pressure is sufficient evidence of a belief 
that it may be attained with advantage. The 
Benson boiler, indeed, generates steam at 3000 Ib. 
pressure, but steam at this tension having a satu- 
rated temperature of 689 deg. Fah. is already too 
hot to admit of much superheating. Adiabatic 
expansion of such steam would instantly result 
in about half of it being turned into water. For 
this and other reasons the steam is reduced to 
1500 lb. pressure by throttling, and then super- 
heated, the final result being the same as if it had 
been generated at 1500 lb. pressure in the first 
instance. The Benson boiler, however, is of par- 
ticular interest in that, requiring no disengaging 
surface for the steam, it needs no drum of any 
kind. At the pressure and temperature of working, 
water and steam are of equal density and are in 
fact the same thing, so that there is no demarcation 
of any kind between the two. The avoidance of 
the necessity for a drum eliminates at once the 
most expensive and highly stressed element of a 
high-pressure boiler and, provided that the feed 
supply can be regulated in sufficiently close accord- 
ance with the output, the boiler would seem to 
have possibilities for very high-pressure work. 
At any rate it is a bold attempt to advance on 
existing practice and its performance is now being 
studied in Germany on a commercial scale. 

If steam is to be generated at any pressure below 
its critical pressure of 3000 lb. per square inch 
some kind of drum for the disengagement ot the 
steam will always be necessary, that is if we 
exclude boilers of the pure “ flash ” type, such as 
those experimented with in small sizes for some of 
the earlier road vehicles. These may be left out of 
consideration from a practical point of view, so 
that in general it is the problem of the drum 
design which besets the makers of boilers tor very 
high pressures. Drums with any sort of pressed 
deformations to accommodate the tubes would 
seem to be inadvisable for pressures above about 
500 lb. per square inch, a true cylindrical surface 
being required in the case of higher pressures. 
Even supposing a true cylindrical form, however, 
the possibility of constructing such drums by 
ordinary boilermaking methods soon reaches its 
practical limit. Riveted drums of 42in. diameter 
are actually in daily use up to a pressure of 800 Ib. 
per square inch, but, on the other hand, drums 
made from a solid forging have been adopted for 
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against the walls of the tubes. One would imagine 
that the higher the pressure the less necessity was 
there for such an expedient, for the bubbles of 
high-pressure steam would naturally be smaller 
than bubbles of low-pressure steam, and the latter 
seem to find no difficulty in getting away in any 
properly designed boiler. 
concerned to find some method of preventing the 
access of heat to any portion of the drum of high- 
pressure boilers. 
easy to remove the drum of an ordinary water- 
tube boiler entirely from contact with flue gases, 
or to protect it from them with insulating material, 
if there seemed any sound reason for such pre- 
cautions. 

too simple. 
have been devised. 
evaporating the water in the drum by bringing 


The saturated steam so produced is taken to a 
superheater and when raised to a sufficiently high 
temperature is pumped back into the drum under- 
neath the water level. 
culties of starting such a plant in the first place, 


nace heat in a superheater, where the rate of 
transmission is low, rather than in the water tubes 
of a boiler, where a much better heat transmission 
is obtainable. 
would hardly like to trust the safety of a plant to 
the continuous operation of a steam pump working 
at a very high pressure. 


method of raising high-pressure steam is being 
experimented with in Germany at the present time 
on a practical scale. 

effect, a double boiler. 


primary boiler which works on a closed circuit. 
This primary steam passes through a heating coil 
submerged in the drum of the secondary or main 
boiler, then through a feed heater and then back 
to the primary boiler. 
an arrangement the primary steam must be at a 
higher pressure or temperature than the secondary 
useful steam, in order to get heat transmission 
through the coil. 
the heat transmission rate through the coil could 
be made equal to the 7000 or 8000 B.Th.U. per 
square foot per hour which is attained in an 
ordinary boiler, it is evident that to get the output 
of an ordinary boiler we should have to find room 


heating surface. 
much room for water in the drum under these con- 
ditions. It is difficult to be sanguine as to the com- 
mercial success of such indirect methods of steam 
raising, even if they are technically practicable. 
That there are people willing to bear the expense of 
building actual boilers on these lines in the hope 
that they may effect improvements in the practice 
of steam generation is, however, a fact. 
moreover, significant of the “ liveliness ’’ which 
exists in boiler circles abroad, where efforts to 
make progress both in the generation and utilisa- 


active than in England. 


will make progress on their own aceount and not 


pressures as low as 620 lb. per square inch, and it is 
almost certain that when forge masters lay them- 
selves out to supply the needs of boilermakers 
the riveted drum will tend to disappear for all 
pressures above 600 lb. or 650 lb. per squave inch. 
It is significant that during three and a-half years 
Messrs. Krupp have supplied 170 seamless forged 
drums for boilers alone, hesides an approximately 
equal number for chemical and other processes 
which demand very high pressures. Mr. Tresilian 
stated in a discussion before the Institution of Civil 
Engineers about a year ago that one British firm, 
at least, was prepared to produce solid forged drums 
up to 35ft. long and 4in. thick for boilers, but in 
view of the progress already made on the Con- 
tinent there would seem to be scope for more 
activity in this direction amongst our forge 
masters. In America a solid forged drum, 34ft. 
long, 48in. inside diameter, and 4}in. thick, has 
been made for the 1200 lb. boiler installed at 
Boston, Mass. It is not, however, only with regard 
to the drums that the designers of extra high- 
pressure boilers are seeking original methods. 
In the Swedish ‘‘ Atmos” boiler, working at 
1500 Ib. per square inch, steam is generated in 
rotating tubes, the idea being apparently to facili- 
tate the removal of the bubbles of steam from the 
tube walls by the centrifugal force of the rotating 
water and by the same force to press the water 


Many inventors seem 


It would, of course, he perfectly 


But such simple methods are perhaps 
Hence indirect means of raising steam 
Professor Liffler advocates 


t into direct contact with superheated steam. 


Leaving aside the diffi- 


t would seem a retrograde step to utilise the fur- 


Furthermore, practical engineers 


A somewhat similar, but equally indirect, 


In this scheme there is, in 
The heat of the furnace is 
ised to raise steam in what may be called a 


It is clear that with such 


Moreover, even supposing that 


nside the drum for a coil equal to the whole boiler 
There would apparently not be 


It is, 


ion of high-pressure steam are decidedly more 
It is to be hoped, for the 
ake of British engineering prestige and for the 
rade that prestige brings, that our own engineers 























































































lose the lead in steam engineering which they 
inherited from progressive engineers in the past. 


Adhesives. 


THE second report of the Adhesives Research 
Committee, which has just been issued by H.M. 
Stationery Office, does not carry us much further 
in the attempt to discover why some adhesives 
are more satisfactory for given purposes than are 
others, and to some extent the report leaves us 
even more confused than ever. In this connection, 
it is significant that the manufacturers of bone glue 
have ceased to support the Committee financially, 
although makers of fish glue have come forward 
with offers of support, which have enabled the 
work to be carried on on a fairly large scale. The 
fish glue industry, by the way, is by comparison 
fairly young, and has not been developed to the 
same extent as the bone and hide glue trade. The 
report, nevertheless, offers a large amount of 
material for consideration, and leads one to the 
impression that the researches of the Committee 
might have been carried out on rather different 
lines. 

Apart from the bookbinding trade, glue is 

probably used more extensively for joining wood 
than for any other purpose ; yet it is asserted in 
the appendices to the report, both by Professor 
McBain and by the Royal Aircraft Establishment, 
that wooden test pieces are unsatisfactory for 
determining the strength of glued joints. This 
contention is based on the fact that such joints 
have been proved to fail under stresses considerably 
below the tensile strength of the glue itself when 
tested as a thin film. The function of the glue is 
to make the connection, not to provide strength 
in itself, and it is agreed by the Professor that the 
joint relies for its strength on the embedding of the 
glue in the surface pores of the wood, so that it 
would appear that the penetrative ability of the 
adhesive should be equally as important as its 
innate strength. But here one is confronted with 
the anomaly that when compound test pieces were 
made up of two metal specimens with a piece of 
walnut wood sandwiched between them, it was 
often found that the junction with the metal was 
stronger than that with the wood. And this in 
spite of the fact that the metal faces were very 
carefully prepared so as to be smooth, which leads 
one to assume that the glue would have little pene- 
trative opportunity. On the other hand, it was 
found that two roughly machined metal faces could 
not be glued together nearly so securely as could 
two of the same metal if they were highly finished. 
Two more contradictory parts of the report are 
those in one of which Professor McBain says that 
tests carried out with optically plane surfaces of 
mild steel and nickel, cemented together by means 
of shellac, “‘ prove beyond doubt that surface 
roughness plays but a negligible part in deter- 
mining the strength of a ‘ specific ’ joint.””. In the 
other, he records how, in one set of experiments, 
more concordant and higher results were obtained 
when the metal surface was first painted over 
with the adhesive, which was allowed to dry, and 
then another cementing layer was applied to make 
the actual joint. It would appear that if there is 
any intermolecular penetration between the adhe- 
sive and the object, which might explain away the 
difference in strength, such penetration would have 
a better chance of happening in the case of the 
double coating system, and it surely must have 
some relation to roughness, even if that roughness 
is of a microscopic character. 
It is obvious from all these contradictory facts 
that the testing of glued joints in a comparative 
manner is a subject of great difficulty, and it must 
he especially so in the case of wooden joints, as 
they are almost invariably in shear. From the 
way the shear test pieces are made up, it is in- 
evitable that the joint will fail progressively, by 
the wood stretching slightly and concentrating the 
load on the outside of the joint. This trouble 
might be overcome by securing thin veneers of 
wood to rigid supports, by means of a glue stronger 
than that under test; but the most consistent 
results would probably be obtained by testing the 
joints in pure tension and examining the subsequent 
fractures microscopically. 








In the course of a paper read before the British Acetylene 
and Welding Association, Mr. C. R. Houseman said that 
experiments carried out with oxygen cutting blow-pipes, 
on 2in. steel plates, in which the purity of the oxygen 
varied from 98-5 to 99 per cent., showed that this small 
variation in contamination had a very serious effect on 





the efficiency of the apparatus. 
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The Tailless Aeroplane. 


WE were unfortunately unable to obtain photo- 
graphs of Captain G. T. R. Hill's tailless aeroplane in 
time to use them for the purpose of illustrating the 
description of the machine which we published in last 
week’s issue. The photographs were received sub- 
sequently to our going tO press, and are reproduced 
in this issue on page 498. They are Royal Air Force 
official photographs, and the Crown copyright in 
connection with them is reserved. 

The machine is structurally tailless and undoubtedly 
merits the title which its inventor has bestowed upon 
it. We feel, however, that, aerodynamically con- 
sidered, it is less entitled to the description. The 
full-on side view reveals the fact that the projected 
length of the machine is about the same as the overall 
length of a conventional aeroplane of similar power. 
As a result of the very pronounced backward sweep 
of the wings——the leading edge slopes rearward at 
an angle of 31 deg. and the trailing edge at 14 deg. 
the wing tips are brought approximately into line with 
the position which the tail organs of a corresponding 
normal machine would occupy. We may, therefore, 
possibly with advantage in studying the theory of 
the machine, regard it not as tailless, but as possessing 
a split tail. The usual tail fin and rudder have been 
duplicated and placed at or near the ends of the fixed 
portions of the wings, and have suffered more of a 
sideways than a forward translation. The usual 
elevators, the remaining organs of the conventional 
tail, have suffered a similar translation to the wing 
tips. In these positions they naturally coincide more 
or less completely with the conventional ailerons. 
The movable ends of the wings are referred to by the 
inventor neither as elevators nor ailerons, but as 
controllers. They act as elevators when operated 
simultaneously, and as ailerons when moved differ- 
entially. This brief analysis of the design is in no 
way intended to belittle its ingenuity or its praise- 
worthily daring departure from familiar ideas. We 
advance it simply as a simple means of understanding 
the machine in terms of familiar ideas. 

Apart from questions of stability and control, the 
tailless or split tail design possesses several interesting 
and important features. One of the chief is the fact 
that it permits the designer to revert to the pusher 
type of air screw in place of the at present almost 
universal tractor screw. With the engine and pro 
peller at the rear, the view forward and downward 
is practically unobstructed, and for military purposes 
the advantage is gained of being able to dispense 
with intricate timing gear for the machine gun. 
There would appear to be no reason why a tractor 
screw should not continue to be ured, so that those 
who favour a forward position for the engine as a 
means of lessening the pilot’s risk in the event of a 
nose crash may continue to have their wishes fulfilled. 

Another and perhaps even more important advan- 
tage of the tailless design is to be found in the fact 
that it greatly lessens both the weight and the air 
resistance of the body of the machine. In a con- 
ventional aeroplane the fuselage structure from the 
trailing edge of the main planes to the tail has to be 
designed with a view to the very considerable bending 
moments thrown upon it by the action of the tail 
organs during manceuvring. To what extent the 
saving in weight thus achieved will permit ultimately 
a saving in the gross weight of the machine we are 
unable at present to say. For the time being it 
would appear that there is no economy in the gross 
weight, and that much, if not all the weight saved 
in the fuselage, is lost again in the extra weight which 
would seem to be required in the wings to enable 
them to transmit the forces from the control organs 
attached to them over and above the normal aileron 
stresses. One reason for believing this result to be 
true is based on a comparison of Captain Hill’s 
machine with a normal light aeroplane—the Beard- 
more “‘ Wee Bee ’’—-fitted with the same design of 
engine—a Bristol “‘ Cherub ’—and capable of flying 
at the same speed—-70 miles an hour. The machines, 
we find, weigh within a few pounds of each other, 
the weight of the Beardmore machine when empty 
being 462]b. and that of the tailless machine in 
like condition 458 lb. It should be noted, however, 
that the weight saved in the body of the tailless 
machine is transferred largely, or so we take it, to 
the wings; that is to say, from a dead part of the 
machine to a part contributing lift. Economically, 
therefore, the distribution of weight in the tailless 
machine would seem to be more satisfactory than it 
is in the conventional type of aeroplane. It should 
also be noted that only one tailless machine driven 
by an engine has so far been produced, and that, 
with further experience, the characteristics of the 
design will doubtlessly be improved. The machine 
which has been constructed is of the light aeroplane 
class. How the design will fare when it is applied 
to a full-sized, full-powered machine, is at present 
an interesting subject for speculation. 

A small advantage of the tailless design, but one 
that is worthy of mention, is to be found in the fact 
that it results in the removal of the tail fins outside 
the slip-stream of the propeller. In an ordinary aero- 
plane the slip-stream strikes the tail fin before all 
its rotary motion has disappeared. As a result, there 


turn to one side, which tendency has to be corrected, 
for straight flight, by a constant small rudder angle. 
In the tailless machine this tendency should be 
entirely absent. 

From the constructional point of view, the feature 
of the design open to most criticism is, as Captain 
Hill himself apparently recognises, the form of the 
wings. It is a little difficult to appreciate this form 
from our illustrations. We may therefore repeat that 
the wings have no dihedral angle, that the forward 
edges are swept back at more than twice the angle of 
the trailing edges—-31 deg. and 14 deg. respectively 
that the trailing edges are reflexed upwards by a 
smali amount throughout their lengths, and that the 
angle of incidence is washed out by 3 deg. from the 
root of each wing to the point of attachment of the 
struts and by a further 3 deg. to the tip. The sweep 
back of the wings is an aerodynamic feature adopted 
for the purpose of securing a constant centre of 
pressure at all angles of incidence. The fact that both 
edges are not swept back equally, so as to give a 
parallel wing, but are arranged to present a tapered 
plan, is explained partly by aerodynamical con- 
siderations, but mainly by the designer’s desire to 
reduce the chord of the controllers which continue 
the outline of the fixed wings. It will be readily 
appreciated that from the point of view of produc- 
tion, tapered wings are objectionable on the ground 
that no two ribs are alike and cannot therefore be 
assembled from standard components by the aid of 
standard jigs. 

The machine, as we indicated last week, has remark- 
able flying properties. The controls remain effective 
up to angles of incidence as large as 45 deg. There is 
no marked division between stalled and normal flight. 
From the stalled condition, as a result of the effective 
ness of the controls, the pilot can recover normal 
flight by gradually easing the control stick forward 
and without executing the usual dive to regain speed. 
An accidental stall near the ground should therefore 
lose much of its risks, Landing, Captain Hill states, 
is extremely easy, so much so that it seems almost 
impossible to alight badly. With the brake applied 
to the rear wheel the run after landing is very short. 

There are, however, one or two characteristics of 
the machine which are not altogether in its favour, 
although experience may enable them to be sur- 
mounted. When taxying on rough ground, it appears 
to the pilot to be pitching badly and to be in imminent 
danger of overturning. This effect is produced by 
the shortness of the wheel base—5ft.—and the absence 
of a tail skid, together with the fact that the pilot 
is seated some considerable distance in front of the 
wheels. It would appear that the pitching move- 
ment is more alarming to the pilot than to the spec- 
tators, that there is no real danger in it, and that after 
a few flights the pilot gets used to it. 

When the machine is taking off a period is en- 
countered during which the directional control is 
weak. Since the effect produced in a normal machine 
by the slip-stream passing over the elevators is 
absent in the tailless machine, it runs along the 
ground on all three wheels, until shortly before it 
rises. For a short time the steering power of the 
back wheel falls off as the weight on it decreases, 
while simultaneously the air rudder power is still 
insufficient to make up the loss. During this period 
movements of the rudder bar have little effect, but 
only on one occasion, Captain Hill states, has this 
momentary absence of directional control given rise 
so far to difficulty in taking off. 

In the air the least satisfactory feature of the con- 
trol system is the excessive amount of inertia that 
exists in it. This inertia, according to the designer, 
is equivalent to a weight of about 75 Ib. on the top 
of the control stick, and tends to mask the aero- 
dynamic “feel of the controls when the machine 
is being manceuvred. It renders the control tricky, 
different from what the pilot is accustomed to, and 
unpleasant in ‘“‘ bumps.” This inertia effect is 
stated to be peculiar to the actual machine con- 
structed. By lowering the gear ratio between the 
stick and the controllers, by reducing the controller 
area and by reducing the inertia of the balance weights 
attached to the controllers, it is anticipated that the 
inertia effect will be reduced to a small fraction of its 
present amount in a machine of a production type. 
We give below a summary of the principal dimen- 
sions and weights of the “ Pterodactyl,” as recorded 
by Captain Hill in his paper read before the Royal 
Aeronautical Society on April 22nd :— 

223 sq. ft. 


Area of main plane 
55 aq. ft. 


Area of controllers 


Area of rudders .. : «ss ae 6 2 ae ee 
Wing span, overall .. .. .. «1 «+ + 45ft. 
Wing span, fixed part only + we ee. a ee 
Weight empty we ide esters ee tol QE 
Betraland oil .. 26 08: oe ee lee ee 8ODR, 
ares Se ae ees er 
a Soa a Tarra ) } 
Total weight as atwo-seater .. .. .. ... S28Ib. 
Loading, lb. per sq. ft., single-seater ee ae 
Loading, Ib. per sq. ft., two-seater wT. Oe 
Loading, lb. per H.P., single-seater oonidw. 
Loading, |b. per H.P., two-seater .. .. «.. 25 


The machine as constructed is designed to carry 
the pilot and a passenger. Captain Hill’s next inten- 
tion is to try a rearrangement of the design which, 
he believes, will result in a considerable reduction of 
head resistance. He anticipates applying the same 
principles to a large-size biplane machine, and foresees 


general arrangement of flying boats. While normal 
design is moving slowly through the bog of convention, 
the ideas which he has been working upon offer, he 
holds, an avenue of escape from the natural limits 
which press the designer closely on every hand. 








Obituary. 


LOUIS ANTHYME HERDT. 


THE death is announced, as having taken place on 
April llth, of Professor Louis Anthyme Herdt, 
Macdonald Professor of Electrical Engineering at 
McGill University, and Vice-President of the Montreal 
Tramways Commission. 

The late Professor Herdt, whose career had been 
a very active and successful one, was born in France 
fifty-three years ago. He went to Canada in his early 
youth, and graduated in electrical engineering at 
McGill University. Seven years later he obtained 
a doctor’s degree from that college. After leaving 
McGill he returned to France and engaged in research 
work at the Laboratoire Centrale, and later studied 
at the Montefiore Electro-Technical Institute at 
Liége, Belgium, where he obtained a degree. In 1899 
he received the appointment of demonstrator in 
electrical engineering at McGill, and was later made 
associate professor. Professor Herdt was considered to 
be one of the leading electrical engineers of Canada and 
had a part in many great electrical enterprises. He 
also wrote a number of papers on various phases of 
the science of electricity. 
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SHORT NOTICES. 


Modern Railway Signalling. By M. G. Tweedie and 
T. S. Lascelles. London: Blackie and Son, Ltd., 50, Old 
Bailey, E.C. 4. Price 20s.—Railway signalling is not only 
an interesting subject, but one that can be readily under- 
stood, although it may be difficult to put the knowledge 
80 gained into practice. To railwaymen it is particularly 
useful at the present time, as the companies are finding 
that by additional signalling at certain boxes others 
adjacent can be closed. The present work, being by two 
signalling authorities, should therefore not only meet the 
everyday popular demand for books on signalling, but be 
useful to officers in the operating departments of our 
railways and to students. Both mechanical and electrical 
signalling are dealt with. Only about one-quarter of the 
space is devoted to the former side of the question, and it 
must be acknowledged that those seventy pages are in 
distinct contrast to the remainder. In the larger share 
that deals with track circuit, automatic signalling, the 
working of single lines, power operation of points and 
signals, telegraphs, telephones, &c., the authors have 
done themselves credit. No subject appears to have been 
omitted and all that has been covered is described clearly, 
with detail and accompanied by sketches or other illus- 
trations. But the mechanical chapters, though good, 
are less satisfactory. A large number of the illustrations 
are obsolete and many examples of modern practice are 
missing. Fortunately, there is less need to-day for know- 
ledge as to mechanical signalling than there is for electrical 
signalling, and, as we have said, that part has been 
exceedingly well done ; in fact, it could not be improved. 


Fuel Economy and Smoke Prevention. By John B. C. 
Kershaw. London: Constable and Co., Ltd. 1925. 
Price 16¢.—At the present time renewed interest is being 
taken in the closely allied questions of fuel economy and 
the prevention of smoke in our large cities and indus- 
trial areas. In connection with this subject few books we 
know of give a clearer and more connected account of 
recent fuel economy practice than does this third edition 
of Booth and Kershaw’s “Fuel Economy and Smoke 
Prevention.”” Since the second (1911) edition eleven 
new chapters have been added to the original five, and 
include sections on such important subjects as fuel grading, 
washing and storing, and the utilisation of waste heat and 
waste steam. Other of the new sections of the book 
describe the boilers and accessory plant which have recently 
been installed in the large super-power stations of Britain, 
America and France. The book, which is well arranged 
and illustrated, should prove of value to fuel users, engi- 
neers in charge of boiler plants, and industrial chemists. 
We associate ourselves with the wish of the author that 
it may help to raise the general level of thermal efficiency 
in the smaller steam boiler plants and in doing so contribute 
in © ponstion! way to the abatement of the smoke nuisance. 


The Science of Flight and its Practical Application. By 
Capt. P.H.Sumner. London: Crosby Lockwood and Son. 
Price 16s. net.—In this volume the author, lately a staff 
officer attached to the Air Ministry, discusses airships 
and kite balloons. In a succeeding volume he will deal 
with aeroplanes and seaplanes. As a record of what has 
been done in the construction of airships and kite balloons 
Captain Sumner’s first volume possesses some value, but 
as a treatise on the scientific aspects of their design and 
construction the works falls short of the promise suggested 
by its title. Too much space in a volume of no great size 
is devoted to the description of past and existing types. 
Except for their historical interest details of the “ Nulli 
Secundus,” the “‘ Beta,” and other pre-war airships and 
of the “ blimps,” “‘ coastals,” ‘‘ north seas,” and other 
airships of the early war period are of little or no value 
to the designer of to-day. The most useful part of Captain 
Sumner’s book is undoubtedly that devoted to kite 








is produced a definite tendency for the machine to 


being in a position to effect an improvement in the 
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A New Electrical Converter. 


Ar the present time there is a greater demand for 
apparatus converting between alternating and direct 
current than ever before. Such converting apparatus 


usually takes one of three forms :—(1) Rotary converter | 
with transformers ; (2) motor generator; (3) motor con- | 


verter. In addition to these, there is, of course, the 
mercury vapour rectifier, and in small sizes a number of 
other rectifying devices. The chief characteristic of such 
apparatus is that the direct-current voltage regulation 
depends either on the use of transformers or on the em- 
ployment of two distinct machines, as in the motor gene- 


| resemble those of the motor generator, its chief advantage 
| over this apparatus being the much greater compactness 
| and lighter weight, and, above all, the very much increased 
| efficiency, together with the very moderate cost of the 
| Binary converter. The motor generator and the Binary 
| converter are the only known types of apparatus in which 
| the direct-current side can be regulated in a manner 
entirely independent of the alternating current. In all 
other types there is a more or less rigid relation between 
the direct-current and alternating-current voltages. 
Another advantage of the Binary converter is that the 
number of poles of the direct-current and alternating- 
current side are almost entirely independent, so that the 
speed of the set is not kept low because a large number of 
poles are desirable for commutation purposes on the direct- 
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FIG. 1—CONNECTIONS FOR WARD-LEONARD SET 


rator set. It seems, therefore, that a converting apparatus, 


consisting of one machine only, capable of being arranged | 


to take alternating current of any voltage, including high- 
tension supply, without the use of transformers, and at 
the same time of delivering direct current of any voltage 
independent of that of the alternating current, should find 
a wide field of application, and that this field of applica- 


tion would be still further enhanced if it should be possible | plate. 


to arrange the direct-current side so as to have any desired | 
characteristics, series, shunt or compound, or even such | 
special characteristics as are required for welding pur- | 
poses. The type of machine described in this article, | 
built under Creedy’s patents, has been worked out to | 
satisfy these requirements, and is believed to form a type 
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| current end, nor need it be made undesirably high if it 
is desired to make the direct-current end with very few 
| poles. 

The compact construction of the Binary converter 
renders possible a single-unit Ward-Leonard set in which 
the Binary converter is mounted along with a suitable 
small exciter and a direct-current motor on a common bed- 

This combination is held by many engineers to 
present advantages, since the whole of the apparatus is 
contained in a single unit. In other cases, of course, where 
the direct-current motor has to be placed in a very con- 
fined space, it may be more convenient to separate it from 
the Binary converter, but it may be pointed out that the 
complete set takes up no more space than a direct-current 
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FIG. 2--SECTIONAL ELEVATION 


of converting apparatus presenting marked advantages 
over every other. Some of the more common applications 
of such an apparatus are as follows ;—(1) Charging accumu- 
lators ; (2) the operation of projectors at cinema theatres ; 
(3) the operation of arc lamps for photographic purposes ; 
(4) are welding; (5) the operation of printing presses, 
where very accurate and gradual speed control is required ; 
(6) the operation of textile machinery; (7) automatic 
sub-stations ; (8) consumer’s sub-stations; (9) operation 
of lifts ; (10) some types of machine tool operation ; (11) 
electrolytic processes, medical purposes, as, for instance, 
supplying tungsten arcs, &c.; (12) many cases where 
variable speed is required or speeds unattainable with 
aiternating-current motors. Various other applications | 
will present themselves to users of industrial machinery. 
The characteristics of the Binary converter closely 


_ Swain Sc. 
OF THE BINARY CONVERTER 


motor, together with worm gear and pony motor, as often 
used for driving the press at inching speed, and at the 
same time it eliminates the extremely elaborate control 
frequently required, since the control of a Ward-Leonard 
unit takes place entirely by means of field rheostats. 
The control circuits are shown in Fig. 1, in which the 
exciter A—which is required for such applications, so 
that voltage regulation at the Binary commutator does 
not vary the voltage across the motor field—is shown 
mounted on a common shaft with the Binary converter B. 
It excites the two fields of the Binary converter and of the 
motor in parallel, the commutators of the two machines 
being permanently coupled together. - 

For printing press work the two field rheostats are 
operated by a small auxiliary motor, which is arranged 
first of all to cut out the resistances in the converter 





circuit, thereby raising its voltage to the maximum, and 
this having been done weakens the field of the motor to 
obtain still higher speeds. The auxiliary motor which 
operates these field rheostats is controlled by push buttons 
mounted on various parts of the press in the usual manner. 

For certain purposes the motor has to run at not more 
than 3 per cent. of its maximum speed, the total speed 
range therefore being 33-1. By means of the arrange- 
ment just described, this very wide speed range can be 
easily accomplished. Where such extreme speed ranges 
are not required, regulation of the strength of the motor 
field may otten be omitted, the whole of the control being 
effected by means of the converter. Some classes of 
textile machinery, for instance, textile printing machinery, 
calendaring and dyeing apparatus, requires characteristics 
of a generally similar nature, though not so severe. The 
Binary converter is, of course, equally applicable to these 


Another field of application for the Binary converter is 
in connection with paper-making machinery, where 
exceptionally close speed regulation is required, such as 
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FIG. STATOR AND ROTOR WINDINGS 


can best be accomplished by a direct-current motor. It 
should be pointed out that since the Binary converter, 
as well as the direct-current motor, can be accurately 
compounded, very close speed regulation with increasing 
loads can be offered. 

On account of its very compact construction and the 
independence of the direct-current and alternating-current 
sides, together with the absence of synchronisation, the 
Binary converter is especially adapted for automatic and 
consumer's sub-stations, where space is an important 
consideration. 

Battery-charging sub-stations for electric vehicles and 
other purposes are examples of this. The same charac 
teristics render the Binary uniquely adapted for arc- 
welding sets. 

A sectional elevation of the Binary converter is shown 
in Fig. 2, where it will be seen that it consists of a laminated 
stator similar to that of an induction motor and mounted 
in the same way inside a cast iron frame. This laminated 
stator contains a standard induction motor winding in the 
space next the air gap and a field winding in the same 
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FIG. 4—-EFFICIENCY CURVES 


slots, but completely insulated from the alternating- 
current winding, there being, as already pointed out, no 
electrical connection whatever between them. Inside 
this stator revolves a rotor carrying a direct-current 
winding attached to a commutator. This winding is 
exactly the same in nearly all respects as that of a standard 
direct-current machine, but containing special circuits 
adapted to carry the secondary current of the induction 
motor end. It is fitted with standard type brush gear. 

The Binary converter may be constructed to work as a 
synchronous or induction machine, though the latter is 
usually adopted in the sizes here described. To explain the 
principle of the machine clearly, it will be convenient to con- 
sider the synchronous type first. Consider a machine carry - 
ing four windings, two on the stator and two on the rotor, 
which may be called a, b, c, d—Fig. 3. Suppose, for 
instance, that of the rotor windings c and d, c is arranged 
for six poles and d is a two-pole winding, and of the two 
stator windings a and b, b is arranged for two poles and a 
is @ six-pole field winding. Suppose direct current to 
circulate in the two-pole field winding d on the rotor and 
suppose the machine to be running at the synchronous 
speed of this two-pole winding, namely, 3000 revolutions 





per minute. Clearly the two-pole winding can induce no 
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voltage in the rotor winding c, aince it revolves with it, 
and hence does not cut it. Similarly, if direct-current 
circulates in the field winding a on the stator, clearly this 
direct current can induce no E.M.F. in the other winding 
6 on the same core, since both windings are fixed. This 
winding @ induces E.M.F. only in winding c and winding d 
induces E.M.F. only in winding 6. The flux due to wind- 
ing d—stationary with respect to the rotor—will revolve 
in respect to the stator, while that due to winding a cuts 
the rotor and is stationary with respect to the stator. 

If winding } is supplied with 50-cycle single-phase or 
polyphase current, the machine will work as a synchronous 
motor, and if the winding c is joined to a commutator, a 
direct-current E.M.F. will be produced across that com- 
mutator. Winding d cannot induce any E.M.F. in winding 
a, since the two are wound for dissimilar number of poles, 
and for the same reason winding a cannot induce any 
E.M.F. in winding d. In practice, the use of two windings 
on the rotor of such a machine is inconvenient. This is 
rendered unnecessary if the single rotor winding attached 
to the commutator is given a pitch which is equally 
adapted to operate on six or two poles, such, for instance, 


| as any squirrel-cage induction motor, and, of course, does 


in the usual manner, and it can be started in the same way 





not require synchronising. 

The starting gear of the Binary converter is that appro- 
priate to a squirrel-cage induction motor. The smallest 
polyphase sizes may be switched directly on to the line. | 
For sizes of 1 to 5 kilowatts, three-phase star-delta starters | 
are employed, while in sizes exceeding this it is possible | 
to employ either an auto-transformer starter or a type | 
which has been specially designed for the Binary, which | 
in the starting position inserts a choker in series with the 
line in order to cut down the voltage supplied to the | 
machine, and in the running position connects the ter- 
minals of the machine direct to those of the line. Many 
supply authorities object to large squirrel-cage motors 

ing connected direct to their line, but it should 
be pointed out that the Binary converter always | 
starts on absolutely no load, and only has to accelerate | 
its own rotor against the friction of the brushes. It is 
therefore possible to cut down the starting current of the | 
Binary converter to a very low figure, not exceeding twice | 
full load, or where an auto-transformer starter is used, | 
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as the full two-pole pitch which is also equally well suited 
to six poles, for in both cases north and south poles are 
diametrically opposite. If this winding is tapped off at 
points differing by two-pole pitches of the six-pole field 
that is, at three points 120 deg. apart—and these points 
brought out to slip rings, no E.M.F. will be induced by the 
six-pole flux between any two of these slip rings. If, 
therefore, a pair of them are short circuited, and direct 
current inserted between the short-circuited pair and the 
remaining ring, a two-pole excitation of the rotor may be 
brought about without requiring the use of a separate 
winding, and in this way the six-pole and two-pole wind- 
ings may be combined. Means exist for combining the 
two separate stator windings also, but it would lead too 
far to describe them in the present brief article. It will 
suffice to consider that separate direct-current and alter- 
nating-current windings are employed on the stator as 
is actually the case in the smaller sizes. 

The alternating side of the machine may also be caused 
to operate as an induction motor, if the points which before 
were connected to slip rings are short circuited together. 
Under these circumstances, currents of slip frequency will 
flow through the short-circuited connections and the 
slip rings may be eliminated. In this case, of course, the 
short-circuited points need not be limited to three, so 
jong as care is taken that only points two-pole pitches 
apart of the six-pole field are connected. This type of 
machine, owing to the absence of slip rings and of the 
necessity of direct-current excitation of the rotor, is the 
most suitable for small sizes. 

In the induction type of machine it is no longer true 
to say that one flux is stationary with respect to the rotor 
and the other with respect to the stator. The flux which 
is now generated by the alternating-current winding on 
the stator is in slow rotation with respect to the rotor 
also. The effect of this slow rotation is to superimpose 
a tiny ripple of amplitude, perhaps } per cent. of that of 
the direct-current voltage on this voltage, a ripple which is 
of absolutely no significance. Of course, the machine is 
not limited to two and six poles, but can be built for many 
other ratios of poles. 

It will next be of interest to describe the practical con- 
struction of a machine of small size arranged for two and 
six poles and converting from three-phase to direct current. 
Such a small machine is arranged with twenty-four slots 
in the stator. Six of the slots are devoted to a shunt 
winding. In order to prevent the two-pole flux inducing 
very high E.M.F. in the shunt winding, which may have 
@ very large number of turns, it is necessary to ensure 
that the alternating E.M.F. in the shunt winding shall 
cancel out turn by turn. For this purpose the winding is 
made as a single long voil, each turn passing from slot 1 
through the whole of the six slots before returning to 
slot 1, asin Fig. 5. Intermediate between any two adjacent 
slots of the shunt winding are three other slots. In the 
parts of those slots next to the air gap a two-pole three- 
phase winding of the ordinary concentric type is placed, 
while in the rear of the same slot the interpole winding is 
placed. 

The rotor consists of a direct-current armature of a 
perfectly normal type, corresponding to that of a two- 
pole machine and short circuited along a number of points, 
each two-pole pitches apart, of the alternating-current 
winding. Such a machine in essence consists of an induc- 
tion motor driving a direct-current generator, both having 
common magnetic circuits and common windings. On the 
direct-current side it has all the characteristics of the 
direct-current interpole generator :—(1) It can be com- 
pounded by moving the brushes off neutral; (2) the 
direct-current voltage can be regulated by a field rheostat 
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14 times full load. The Binary converter is being built 
and placed on the market by Mawdsley’s, Ltd., of Dursley, 
Glos., and has been standardised up to 50 kilowatts. In 
Fig. 4 is shown a curve of the full-load efficiencies of all 
the sizes, plotted against kilowatt rating. 








Economy in Axle-box Design. 
By an ASSISTANT LOCOMOTIVE SUPERINTENDENT. 


It is most certainly necessary to-day that every single 
suggestion for economy in railway operation or mainten- 
ance should be very carefully examined, and it has seemed 
to the writer that the design of British goods and mineral 
wagon axle boxes might be modified very considerably 
in the direction of less first cost, together with possibly 


























longitudinal section, in order to allow of a certain amount 
of * rock.’”” The bottom of the axle-box is formed hollow, 
and is known as the “ cellar,”’ and is utilised to contain 
the lubricating medium, which is usually clean waste 
heavily steeped in lubricating oil. 

With these axle-boxes machine work in manufacture 
is reduced to a minimum. In the outer box itself the 
only machining done is the drilling of the hole for the 
spindle on which the axle-box lid is hinged, the spindle 
being a plain bolt, nut and split pin. The diagrams do 
not show the lid, which consists of a steel stamping shaped 
to cover the mouth of the box on to which one end of a 
flat steel spring is riveted, the other end of the spring 
bearing against a lug cast integral with the box which 
holds the hinge spindle for the lid; and on which lug a 


| cam-shaped ridge tends to hold the spring and thus the 


lid in a “ shut ” position. 

The wedge is a plain iron casting not machined in any 
way, its upper face being mainly flat and bearing against 
the axle-box casting, the lower face being formed part 
hexagonal—as shown in the cross section—to suit the 
outer side of the step. When in position the wedge butts 
against a lip cast in the axle-box at its outer end only. 
The step is machined on its journal face only, the rest being 
a foundry finish. Looking at the lower half of the plan, 
the step will be seen to have lugs cast on each side intended 
to bear against vertical ribs cast in the axle-box casting ; 
the longitudinal section shows the lip formed on the inner 
edge of the step fitting snugly against the end of the wedge. 
The axle cannot therefore work out of the axle-box as it 
is held in one direction by the lip on the axle-box and in 
the other by the lugs on the step. 

The best method of machining the steps is to bore them 
out a pair at a time in a special horizontal boring machine 
having three tools fitted in the boring bar; namely, a 
plain boring tool in the middle and two correctly radiused 
tools, one at each end, which can be brought into use by 
hand after the parallel boring has been completed. 
The steps have then an ordinary piece of sheet lead, cut 
from lead weighing 5 lb. per square foot—about jin. in 
thickness—soldered on to their journal face ; the lead is 
then roughly bedded on to the journal of the axle, and 
the step put into place in its box, the whole being then 
ready for ordinary service. In a short period of time the 
lead gets worn down and a face becomes formed auto- 
matically on the brass itself of the step without any heating 
or any other trouble. The usual U-shaped piece of hard 
wood is fitted into the slots at the back of the axle-box 
for the exclusion of dirt, &c. 

As already mentioned, the lubrication is usually per- 
formed by means of oil-soaked waste rammed fairly 
tightly into the axle-box cellar underneath the journal 
and in contact with it. The waste need only be ordinary 
cleaned cotton waste of a good quality, and it is prepared 
by being first well teased out and then submerged in the 
lubricating oil for about forty-eight hours in a permeating 
tank, after which it is laid on a grid and the surplus oil 
allowed to drain off. The quantity of oil that should be 
allowed to remain in the waste is about 3} to 4 pints of 
lubricating oil per pound of waste, and at this quantity 
it is ready for use in the axle-boxes. The prepared waste 
is usually rammed into the cellars by means of steel 
rammers with flat ends of about jin. by }in. section, the 
rammers being slightly bent to conform with the lower 
outline of the cellars. A good way of packing the oily 
waste into the cellars is to twist it into a *‘ rope” and 
lay it to and fro at right angles to the axis of the journal, 
taking care to push it well home with the rammer and 
to fill up all corners and crevices. It is, however, sufficient 
for ordinary usage if the waste be rammed in en masse up 
to about the centre line of the journal, and this is perhaps 
the cheaper way. 

The ordinary attention that axle-boxes packed in the 
foregoing manner receive on 
the writer's railway is to 
loosen out the waste and re- 
pack it after every 1000 miies 
run in the case of passenger 
vehicles, and when the 
greasers get an opportunity 
in the case of cargo vehicles. 
A very good guide is to 
examine the outer portion 
of the waste and, if the part 
next to the journal shows a 
glazed appearance, all of it 
should be pulled out and 
loosened or renewed, as ex- 
perience may dictate. If 
otherwise in appearance, it 
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STANDARD AMERICAN AXLE - BOX 


cheaper repairs without any loss of efficiency or increase 
of heated journals. The three diagrams herewith show 
the general arrangement of a standard American pattern 
of axle-box for journals of 4}in. by 8in. suitable for eight- 
wheeled bogie wagons of up to 15 tons tare and 30 tons 
capacity, or approximately 5} tons per axle-box. There 
would seem to no reason why this type of axle-box 
should not be applied to British pattern four-wheeled 
goods, &c., stock, provided that the weights were kept 
within the proper limits. 

The diagrams show a design consisting of a cast steel 
or cast iron outer box of the usual shape into which is 
fitted a brass ‘‘ step’ or bearing ; a cast iron making up 
piece, usually known as a “‘ wedge,” although not strictly 
peg shaped, being fitted in between the outer box and 
the brass step, its ends being tapered off, as shown in the 





may be allowed to continue 
in service. 

The great disadvantage 
on a Colonial railway of this 
method of axle-box lubrica- 
tion is the ease with which 
the native bullock - cart 
drivers can steal the waste 
while the wagons are stand- 
ing at wayside stations and 
sidings, the which they do 
in order to lubricate the 
axles of their own carts. 
Hot axle-boxes on the rail- 
Sean S way can frequently be 

definitely traced to stolen 

lubricating waste, but one 

would hardly experience 
this trouble in Great Britain. 

The steps can easily and quickly be removed for renewal 
or examination by just taking the weight of the wagon 
off the step desired by means of a small screw bottle-jack 
placed underneath the axle-box, a lift of about lin. to 
l}in. with the jack being enough to allow of the withdrawal 
of the step and the wedge. The standard bogie for 
cargo vehicles on the writer's railway is of the ordinary 
‘“‘arch-bar”’ pattern, and the time allowed to a gang of 
two wagon-lifters for changing either an inner or an outer 
pair of wheels and refitting the steps to the new journals 
is one hour per gang. The price is arranged to cover either 
inners or outers, the gangs taking pot luck as to which 
require attention, and the average balance made over 
time rates works out at about 40 per cent. additional to 
ordinary time. It is obvious that changing inners is a 
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much longer job than changing outers, as in the latter 
case only the weight of the axle-boxes of the defective 
axle need be taken in order to allow of the removal of 
the axle ; while in the former case, the whole wagon body 
must be lifted in order that the bogie may be rolled from 
under the wagon, after which the axle can be changed. 








SIXTY YEARS AGO. 


Stowty but surely the Government of this country 
Was, sikty years ago, beginning to stir itself in the matter 
of legislation in matters affecting public safety. Many 
disasters and mishaps in a wide variety of directions had 
called forth loud cries from the public and the Press for 
stricter control by the Government of undertakings involv - 
ing a menace to the safety of the community. Ships and 
railways, gasworks and waterworks had, following some 
recent serious disasters, particularly engaged public atten- 
tion in 1866, but the Government, as we put it in our issue 
of April 27th of that year, had been placed in a most diffi- 
cult position by the bitter attacks of those commercial 
Hampdens who resented all forms of interference. The 
campaign for the protection of life was, however, making 
progress in spite of opposition and lethargy. The terrible 
disaster to a large reservoir belonging to the Sheffield 
Waterworks Company, whereby a year or so previously 
several hundreds of lives had been lost, a disaster which 
differed only in the magnitude of the death roll from several 
similar previous accidents, had under the pressure of public 
opinion led to the introduction by the Government of a 
stringent Act for the safe management of water reservoirs. 
By the provisions of this Act the onus of proof of negligence 
was not to be placed on the sufferers by an accident. The 
mere fact of the failure of a reservoir was presupposed 
to show negligence on the part of the owners. That such 
a clause was necessary is shown by the fact that the absence 
of such a stipulation made it impossible to fix the legal 
blame on any person for the failure of the Holmfirth Reser- 
voir in 1852, and all but came to the rescue of the Sheffield 
company in 1865. Under the Act no reservoir of a million 
cubic feet capacity or upwards could be filled without 
written notice being given to the Board of Trade and with- 
out an inspection by and certificate from that body. The 
penalty for filling the reservoir without authorisation was 
£100, plus £50 for every day it was kept filled. If the 
reservoir were filled after the Board's report had stated 
that it was dangerous to do so, the penalty was to be £500, 
plus £100 per day. In the case of existing reservoirs the 
Board was given power to order an inspection if at any 
time it seemed expedient to do so on the grounds of public 
safety. If danger were found to be imminent. the Board 
could order or itself undertake the lowering of the water 
level. In another matter affecting public safety Parlia- 
ment was also moving, although in this case it was a private 
member's and not a Government Bill that was in question. 
The murder of Mr. Briggs on the North London Railway 
was still a subject of alarm among the travelling public. 
Other incidents, such as the loss of a tire, a carriage on 
fire, and so on, in which passengers unable to communicate 
with the guard or driver, had to suffer an unenviable 
imprisonment until the train reached its next station, 
had raised an insistent public demand for the provision of 
some means of communication between the passengers 
and the staff of trains. Two members of Parliament 
had introduced a Bill under which all the railway com- 
panies were required to provide means of communication 
between passengers and guard and between guard and 
driver on all their trains within a period of three months. 
Failure to comply with this requirement was to render 
the company liable to a penalty of £5 for each journey of 
each carriage unprovided with the means of communica- 
tion specified. We can find no record of the fate of this 
Bill, and can only presume that it failed to pass. 








RAIL PRODUCTION IN AMERICA. 


Tue fcllowing statistics covering the production of steel 
rails in the United States of America, which have been 
drawn from the records of the American Iron and Steel 
Institute by the United States Steel Products Company, 
indicate the change over from Bessemer to open-hearth 
steel which took place between the years 1910 and 1925 : 








Years Open-hearth. Bessemer. 
1910 1,751,359 1,884,442 
orl 1,676,923 1,053,420 
19tz 5 1,099,926 
191s 817,591 
19i4 323,897 
1915 326.9 
1916 440.0 
1917 533,325 
1918 494,193 
1919 214,121 
1920 142,899 
1921 2,027,215 55,559 

2,033,000 22,317 
25,877 

16,069 

9,687 





In the total for rail production in the United States in 
1925, 83,747 tons of re-rolled rails are included, and the 
net production of new steel rails was 2,701,510 tons. 

A further analysis shows that as regards weight per 
yard and quality, the total of 2,701,510 tons produced in 
1925 was made up thus :— 


Rails. Open-hearth. Bessemer. 
100 lb. per yard and over 1,636,228 403 
85 lb. to 99 1b. per yard 750,783 25 
50 Ib. to 84 1b. per yard 212,310 5,611 
Under 50 lb. per yard 92,502 3,648 


Generally speaking, railways in the United States use 
85 Ib. rails, but consideration is being given by some lines, 
such as the Pennsylvania, to the adoption of rails wei; hing 
150 Ib. per yard. 








South African Engineering Notes. 


Power Station Mishap. 


One of the 6000-kilowatt machines in the power 
station of the Randfontein Estates Mine, on the Rand, 
has recently had a total breakdown. The repairs were 
estimated to take four months, but the company hoped to 
have the new 12,000-kilowatt machine at work in ten 
weeks. It is estimated that the output of the mine for 
the month of March would be affected to the extent of 12,000 
tons, and development restricted. It was believed, however, 
that the April output would not be seriously affected. 
The mishap adds another to the chapter of accidents at 
the gold mines of the Rand quite recently ; an accident 
in the Cassen shaft of the E.R.P.M. having decreased that 
mine’s output by 15,000 tons, while a winding mishap at 
the Van Ryn Estates, in which several natives were killed 
or injured, will affect that mine’s output, though to what 
extent has not yet been notified. 

The Randfontein Power Station is the largest 
mine power station in South Africa, and it has a capacity 
of 20,000 kilowatts. The generating plant consists of two 
1000 kilowatt, three of 2000 kilowatt, and two 6000-kilo- 
watt sets, 


single 


Gas for Johannesburg. 


The Johannesburg, Town Council is desirous of 
developing the municipal gas plant, so as to supply the 
increasing demand for gas for cooking, lighting, &c., but 
a scheme involving the expenditure of £350,000, which 
was submitted to the Administrator early in 1925, did 
not meet with the approval of the Executive Committee 
of the Provincial Council, and was returned for modifica- 
tion. It is now proposed that application be made to the 
Administrator for his sanction to borrow a sum of £300,000, 
made up as follows :—Gas plant, £220,000 ; distribution, 
£65,000 ; engineering fees, contingencies, &c., £15,000. 


Big Electric Hoist. 


What is believed to be the biggest electric hoist 
in the world—it is certainly the largest yet installed on 
the Witwatersrand—is about to be built by Metropolitan- 
Vickers, Ltd., for erection at the City Deep Mine, the order 
having just been placed with the South African branch of 
that firm, which is also the contractor for the electric 
locomotives running on the Natal section. ‘The new hoist 
will consist of two cylindro-conical drums measuring 15ft. 
in diameter at one end ard 35ft. in diameter at the other. 
To these drums there will be direct coupled two electric 
motors, each rated at 2400 horse-power. The hoist will 
run normally at a speed of 33 revolutions per minute, 
winding from a distance of 4500ft. a load of 10 tons of 
rock. The hoist is primarily designed to raise ore. <A steel 
rope over 2}in. in diameter is used. It may be stated that 
the last four or five big winding equipments installed on 
the Rand have been supplied by the same firm, which is 
very successfully meeting the keen American and con- 
tinental competition that exists for the business to be 
obtained from the Witwatersrand. 


New Cape Central Railway. 


The Union Railway Administration is going to 
spend £100,000 in reconditioning the New Cape Central 
Railway, which was purchased by the Union Government 
during the parliamentary session of 1925, and was formally 
taken over by the South African Railways on August Ist. 
Under Union control the line will form part of what will 
be regarded as one of the finest scenic railways in the world. 
The track is to be relaid with 80 1b. rails in place of the 
lighter ones put down by the private company, most of 
which are only 45 Ib., though on a few sections 60 Ib. rails 
are used. The heavier rails are now being distributed 
between Worcester and Ashton, and the work will be 
pushed on rapidly. The time for the journey between 
Worcester and Mussel Bay (209 miles) has been shortened 
by five hours since the line was taken over by the R.A.R., 
and when the heavier rails are laid the time for the journey 
will be further reduced. 


Railway Electrification. 


The electrification of the 176 miles of the Natal 
main line between Glencoe Junction and Maritzburg is 
nearing completion. The first section, Glencoe to Mooi 
River, a distance of 113 miles, has been in full working 
for some time. From the initial working of small trains 
over short distances the system has now reached the stage 
that a full service of goods and passenger haulage is main- 
tained entirely by electric traction. The testing of the 
electric locomotive units, seventy-cight of which were 
originally ordered, has proved satisfactory. Work on the 
rernaining 63 miles from Mooi River to Pietermaritzburg 
is expected to finish about the end of March. The small 
ermy of employees engaged on the scheme is gradually 
diminishing as the stages get shorter. ; 

The estimate of cost has been largely exceeded; the 
original estimate of the undertaking as authorised by 
Parliament was £3,318,990, excluding the sum required 
for the electric locomotive units. The work started in 
1922, but two years later, according to the White Papers 
presented to both Houses of Parliament, it was found that 
£4,387,334 would be necessary to complete the scheme. 
A comparison worth noting is that the electric trains haul 
1430 tons at 23 miles per hour up certain maximum 
gradients of 1 in 65; the steam trains of half that tonnage 
travel over the same section and gradients at about 
7 to 8 miles an hour. The expansion of traffic under these 
new conditions will be very great owing to the much larger 
daily tonnage capacity. This is already shown in the 
returns for 1925. Since'electric working was begun the 
volume of traffic has increased considerably. In August 
last the tonnage conveyed coastwards totalled 685,573, 
an average of 22,123 tons per day. From September Ist 
to 19th no less than 424,538 tons had been despatched, 
giving an average of 22,344 tons daily. The maximum 
tonnage hauled in any one day was 27,179. This is an 





assurance that the electric locomotives are doing the work 








expected of them, and that no difficulty has been expe- 
rienced in handling the loads specified. 

What may account for a large percentage of the increase 
on original estimated expenditure is the fact that, although 
the route mileage of this scheme is set down at 175 miles, 
there have been so many further facilities added from time 
to time to the original survey, which really reached 244 
miles, that the construction finally worked out at approxi- 
mately 309 single miles of track. The load on the power 
station has steadily increased from the date of the mcep- 
tion of electric traction, which was October 9th, 1924. 
For operating the whole of the traffic between Glencoe and 
Mooi River, a distance of 113 miles, about 250,000 units 
are sent out daily. On the unfinished stage between 
Mooi River and Maritzburg thore are already four eloctric 
trains running daily between Mooi River and Nottingham 
Road, and one on to Balgowan from Nottingham Road. 
There has been no serious failure of power supply to the 
system caused by any defect in the electrical machinery 
installed in either the power station or sub-stations. 








American Engineering News. 


RAILWAY LIFT BRIDGES. 

The new bridge or viaduct carrying the Central New 
Jersey Railroad across Newark Bay, U.S.A., a distance 
of 7500ft., is notable in having four lines of rails and two 
four-track cable lift bridges over the navigable channels 
In the main part of the bridge there are concrete piers 
carrying deck plate girder spans up to 125ft. in length 
For the channel spans of 125ft. and 200ft. the lift type of 
bridge was found to be considerably cheaper than the 
bascule type. With a clearance of 35ft. above the water, 
the openings of the bridge will be considerably less than 
with the low clearance of the old bridge, and the lift will 
be 115ft. to give total clearance of 150ft. 
with tall masts and funnels. Most of the existing bridges 
of this type have the cables leading over single sheaves, 
but a departure from this plan in the new bridges is the 
use of multiple sheaves. While this practice is more costly 
it reduces the power required ‘and the amount of mainten- 
ance, so that it is an economical improvement. The spans 
may be operated separately, each with a 200 horse-power 
electric motor, giving a speed to effect the full lift in 
14 minutes for the longer span and |} minutes for the 
shorter span. Traftic over this bridge amounts to more 
than 300 trains daily 


a for vessels 


MACHINE OPERATION OF A COAL MINE. 


Electric drills, electric loading machines and electric 
locomotives in the Acme Mine, in Wyoming, U.S.A., have 
replaced about 275 loaders and horse traction, There are 
three working sections, each with four loading machines 
Fight of them are large machines working in the rooms, 
and each loading nearly 200 tons per day. The others 
are smaller machines handling the coal mined in entries 
and room necks and averaging about 160 tons per day. 
The rooms are now made 350ft. long, instead of 250ft 
as with hand loading. They are also 26ft. wide instead of 
22ft., the latter not giving sufficient width for proper 
working of the loader. The 3-ton mine cars have been 
made wider and higher for increased capacity. An ample 
supply of cars is needed, as the room machine will load 
eighteen or twenty cars in an hour. The machine crew 
of eight men does the entire work of undercutting, drilling, 
blasting and trimming. Electric drills finish holes in 
2 minutes, where hand drilling required 15 to 20 minutes. 
Only light shots are fired, but blasting is done when only 
the shot firing men are in the workings. The larger 
machine, travelling on rails, has a scoop or bucket on a 
long arm, picking up a load of about 1200 Ib. of coal and 
placing it in the wagon. The lighter machine travels on 
endless chain bearings of the caterpillar type, and its 
loading device delivers the coal to an inclined conveyor 
mounted on a jib, the upper end of which projects over the 
mine wagon. 
ECONOMY PLANTS. 


IN TURBINE 


Better and more economical arrangement of steam 
turbines and auxiliaries in power station has been sug- 
gested as a result of studies made by American Power as 
to the production cost of stearn power. It appears that 
fixed charges per unit of power output are on the increase, 
although fuel and labour costs are decreasing. Some 
reduction in thie unit first cost may be effected by in- 
creasing the capacity of standard turbines by means 
of multiple bleeding, and also by the use of hydrogen as 
a cooling medium in the generator. In large central 
power stations there is usually a large volume of unoccupied 
space in the turbine room, since building cost is a large 
element in first cost, and is closely related to the volume 
enclosed, any reduction in height of turbine room would 
reduce volume and first cost. The turbine itself is set 
on expensive foundations, extending 30ft. or 40ft. above 
the basement floor, and space must be left above it for 
lifting the cover and the spindle. It is customary to 
place the condenser below the turbine, but there is no 
thermo-dynamic advantage in this arrangement. If 
vertical condensers were used, and the turbine exhaust were 
taken out of the side or top of the turbine casing, as 
in marine practice, the foundations need be only 6ft. or 
8ft. high, and might be of solid concrete. Overhead space 
for drawing out the condenser tubes would govern the 
interior height of turbine room, but the room could then 
be made narrower, with auxiliaries compactly arranged 
on the floor space, and accessible from the turbine platform 
so as to simplify operation. 








THE new escalators at Trafalgar Square Station on the 
Baker-street and Waterloo Railway have now been opened 
and the lifts closed. The space occupied by the latter will 
now be devoted to a new and larger booking hall, which 
will be able to deal with 8,000,000 passengers a year instead 
of the former 4,000,000, 
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Modern Development of Paper-mill 
Plant.* 


By W. WORBY BEAUMONT and LESLIE N. BURT, 
Members. 


(Concluded from page 477) 
Press Rolls.—After leaving the rolls (A A), 


Fig. 2, the paper is too weak to sustain its own weight for 
any distance, resembling wet blotting paper, and is there- 
fore transferred over a gap to a felt for its next stage and 
carried thereon through the first press (BB). The press 
rolls are heavy plain rolls of cast iron, sometimes brass 
covered, their purpose being to squeeze out as much water 
as possible and to consolidate the paper. As the felt is 
carrying the paper, as it passes fhrough the press, one face 
only is smoothed by the action of the rolls, the other side 
still retaining the marks of the wire and felt. To remove 
these a second press is required, but to present the opposite 
face to the smoothing action of the roll a second felt is 
introduced, which transfers the paper backward through 
the rolls. 

In high-speed machines a third or fourth press is intro- 
cluced, and in some cases the lower roll of the first press has 
a Vacuum roll in place of the ordinary plain roll. This last 
practice affords a dual advantage, as not only is the paper 
discouraged from sticking to the top roll, but the water is 
sucked rapidly through the felt. together with such fibre 
and filling as have parted from the paper, thus keeping the 
felt cleaner than when running under the older conditions. 

The duty that the felts are called upon to perform is 
somewhat arduous and their life is necessarily limited. They 
need to be sufficiently porous to absorb the water, free 
enough to relinquish it at the right time, yet to have a 
surface that will not mark the face of the paper, and 
tough eneugh to resist the pressure of the rolls—perhaps 
as much as 60r 7 tons. In order that the felts shall be kept 
im good condition and give the maximum working life 
they are made as long as possible so that the work they 
have to do is distributed 
conveniently 


couch 


over as large an area as can 


insistent at high speeds, and it may be that successive 
passes through presses, one roll of which is a vacuum roll 
with possibly air strippers or doctors, will prove a solution 
of the felt question. 

Smoothing Rolls. 
paper requiring a good surface finish a pair of rolls is intro- 
duced between the last press and the drying cylinders, the 
object of which is to close up the fibres of the paper and 
incidentally to strengthen it while yet wet, before coming 
in contact with the heated surface of the drying cylinders. 
The upper roll, around which the paper is led before passing 
between the two, is covered with rubber, the lower roll 
being of bronze or of iron with a bronze casing. No felt 
is used, and if the rubber is of suitable quality and finish 
all marks of the wire or felts are obliterated. 

Drying Cylinders.—In general appearance there is little 
change between the drying cylinders of to-day and those 
of forty years ago, except that they are of greater length 
and diameter, but in the construction, gearing, and 
auxiliaries considerable improvements have been effected. 
Cast iron is still found the most suitable material for the 
cylinders, and the large castings now necessary are excel- 
lent specimens of the ironfounder’s craft. The shell is 
bored, turned, and afterwards polished, so that no spongy 
or porous metal can escape rejection. It must be truly 
balanced and the thickness of the wall equal at all parts, 
so as to avoid uneven expansion under steam pressure and 
to ensure even heat flow. 

To ensure that all dryers travel at the same speed they 
are geared together, and the cast gear wheel of earlier days 
has, of course, been superseded by the modern machine- 
cut gear. The arrangement of a set of dryers varies accord- 
ing to the class of paper to be produced. It is usual to 
arrange the cylinders in two rows one above the other, but 
the set may be divided into two or three sections. Steam 
supply to the cylinders may be taken from the boilers 
direct or through a reducing valve, but the most usual 
method is to utilise the exhaust from the engine or turbine 
driving the mill, or perhaps from the engine driving the 
machine, augmented, if need be, by “ make-up *’ from the 
boilers. In a typical machine there are nineteen drying 
cylinders, 4ft. diameter, and four felt dryers, 30in, dia- 
and lower felts. 


be arranged, and means are provided for meter, serving the upper The drying 
FIRST PRESS 
WIRE &NO th , 
PAPER a 
Se, ¢+-a—) pone Se (es _\ orth 
fon’ } PAPER ce ON set." ax <> eee , PAPER on ES 
wr Le pares — 1 —— -- - 





i 
{ Oe 
To oes ea ran\ 





Tre Exquwrer 


Beam Sc 


FIG. 2—LEAD OF PAPER TO PRESS ROLLS 


washing and drying as the process of manufacture is 
carried out. 

In some mills there may still be found a “ flogging ” 
roll, generally cruciform in section, which, revolving 
rapidly against the travelling felt, beats the water out, 
some of the dirt, and shortens the life of the felt. 

It is necessary that the paper be reversed before drying, 
in order that the face which has been in contact with the 
felt may be smoothed by the action of the press roll. 
Modern high-speed news machines do not always reverse 
the paper, but run straight through to the dryers, depend- 
ing for finish on the ensuing operations, apparently with 
sufficient success to make a readily saleable paper. The 
difference, however, between the two sides of a sheet of 
newsprint paper thus made is easily observable. Although 
jets of water are used constantly playing on the felt during 
its return journey from the press rolls, the water being 
squeezed out by a pair of rolls before it again comes in 
contact with the web of paper, there is a disadvantage in 
this method that, although the spray may remove all the 
dirt and portions of stuff, the felt suffers because it is sub- 
jected to double pressing, that of the wet press and, 
secondly, that of the squeezing rolls. 

A more recent development which is working in many 
mills both in this country and abroad is the Vickery 
conditioner and cleaner, which automatically cleans the 
felt while paper is being made, and at the same time restores 
or renovates the felts after their maltreatment by the 
presses, tension rolls and other gear. ‘The action is as 
follows :—A cleaning box—-in wide machines more than 
one may be employed-——continuously traverses from one 
side of the paper machine to the other on a girder which is 
bolted to the side frames. The felt on its return journey 
passes (right to left) over the top of the “ cleaning box,” 
and a jet of cold water and a jet of steam is foreed 
into the felt at a considerable pressure. Immediately the 
felt has passed the jet plate it comes under the action of 
a vacuum pipe and chamber, so that the water from the 
spray is only momentarily imprisoned in the felt, that 
portion of the .it immediately at any instant above the 
vacuum box being somewhat drier than its surroundings. 
By the time it has reached the press, however, capillary 
action has caused the local dryness to disappear. A brush 
which, with the help of the hot water, renaps the felt, is 
provided. The cleaner is intended for cyclical operation. 

It may be in the near future, as the speeds of paper 
machines are increased and the timing of the various 
elements comprising the machine is rendered still more 
accurate, that the use of the felt, as a carrier of the paper 
through the press rolls, will no longer be needed, because 
the felt would then merely pass the paper from couch 
roll to press and from one press to another. Its life would 
be still further prolonged. Many experienced paper- 
makers hold that there is no fabric save a woven wool 
felt that will act as a carrier belt, absorb the water from 
the paper, withstand the destructive action of the presses, 
and at the same time freely part with the water as required. 
It must, however, be remembered that what is requisite 
and necessary in slow-speed running (on which felt makers 
have perfected their fabric), does not necessarily become 
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cylinders are divided into three sets, with a separate drive 
to each. ‘Two sets are placed before the smoothing rolla, 
and one after them, so that the speed adjustment is a 
simple one. 

European machine builders, except perhaps in the case 
of newsprint machines, prefer to divide the dryers into 
sets, each set having a separate drive and separate top and 
bottom felts, with their own tensioning gear and dryers. 
By this construction the speed of the dryers can be adjusted 
to suit the shrinkage of the paper as it loses its moisture, 
and the felts, being comparatively short, are more easily 
adjusted for tension. The life of the felt is also improved, 
as the changes of condition due to moisture are less extreme, 
whereas in the single long felt each portion experiences the 
full range of moisture and temperature of the paper. 
Another reason for sectional drive is the increased facility 
in starting up the dryers from cold. From various tests 
that have been made on different machines it appears that 
the evaporative efficiency of a stack of drying cylinders is 
not satisfactory, from 3 lb, to 4 lb. of steam being taken 
to dry 1 lb. of paper. Average practice would probably 
show that from 30 per cent. to 40 per cent. of the steam 
heat supplied to the cylinders is lost in radiation or rejected 
in the condensate, and it is not easy to devise a method of 
diminishing the loss. 

Wide cylinders are naturally more economical than 
narrow cylinders of the same diameter, owing to surface 
radiation from the ends being the same in either case. 
One of the sources of heat loss is found in that portion of 
the cylinder which is uncovered either by felt or paper. 
Another is, that as the paper passes partially dried from 
one cylinder to another its rate of vapour rejection falls, 
owing to its passage through the moisture precedently 
emitted by the paper, and this has to be re-evaporated 
by the next cylinder. The whole of the water vapour 
escaping from the paper is discharged into the machine 
house, and should be removed as speedily as possible, 
not only because its presence retards the drying of the 
paper, but because any condensate of this vapour falling 
from the roof on to the paper in its course will leave spots 
in the finished sheet. Many machines have a roof or hood 
over the drying cylinders, from the apex of which ducts 
are led to exhausting fans, which draw off the moist air 
and discharge it outside the building. As the moist air 
passes away fresh air must be introduced to take its place, 
and if this is of lower temperature than the surface of the 
cylinders there is a corresponding heat loss, which may be 
somewhat minimised by the introduction of heated air 
from a ducé in the roof and by other arrangements. 

Some rather extensive experiments carried out by the 
authors showed conclusively that drying was accelerated 
by removal of the vapour by suction at the expense of 
increased steam consumption, due to the inflow of cold 
air to the drying chamber. Further experiments showed 
that if the drying cylinders were enclosed in a chamber 
supplied with heated air at such a rate that the whole 
chamber was slightly below atmospheric pressure, the 
drying was further accelerated, but unless there were 
reasons other than mere drying, as, for example, the 
recovery of volatile constituents from impregnated paper, 
the use of an enclosed chamber did not justify the expense 
involved in the additional apparatus required. 

These experiments were made on a very slow-running 
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machine and whether it would be possible or expedient 
in laying out a new mill designed for high-speed production 
to effect the early stages of the drying in a vacuum chamber 
appears to be worth consideration. It is not possible to 
hasten the evaporation of the moisture by increasing the 
temperature of the first set of cylinders because of damage 
to the paper by scorching or cockling, but if the operation 
took place in a vacuum less heat would be needed, as the 
vacuum increased. The mechanical <lifficulties of getting 
the paper into the chamber and sealing the inlet and outlet 
are not insuperable; similar appliances are used in the 
textile trade, but in the authors’ opinion the whole 
apparatus would be more applicable to a modern board 
machine. 

It might be pertinent to remark on the neglect of the 
steam meter by plant engineers. The relation between the 
steam required for the power plant and the heat required 
in the processes needs the most careful investigation and 
each particular case must be considered in relation to the 
special circumstances controlling it. Interest on capital 
and provision for depreciation and cost of renewals are 
quite as important in production costs as the various items 
which come under the head of running expenses. The con 
struction of the building in which the machine is housed 
has a very considerable influence on the action of the 
dryers and their efficiency. Ample window space is very 
desirable, but in winter this involves considerable heat loss, 
so much so that double windows with an air space between 
them is worth consideration. Modern machines as a general 
rule have a cellar below the machine floor and the felts from 
the dryer can advantageously be taken below to their felt 
dryers. In such cases arrangements should be made to 
remove the moist air and vapour at that level. It is little 
use drying the felts if the moisture from them is left to 
be re-absorbed in the paper or to rise and condense on the 
roof. 

Another point that requires study is the ventilation of 
the machine room, having regard to the health and com- 
fort of the operatives. The standard requirements as to 
the air being changed entirely in so many minutes have no 
bearing on the question, and the governing factor must 
be the amount of moisture to be removed. Other and no 
less important details affecting the efficiency of the drying 
plant are the supply of steam to the cylinders, its control, 
whether automatic or by thermostat, its distribution, 
whether to groups of cylinders or individually, removal of 
the condensate and the possibility of the recovery of rejected 
heat. These matters are of the greatest importance and 
complexity. Precise data as to the results obtained from 
plants under actual working conditions are hard to obtain 
and hard to correlate. 

It is usual to employ steam at a pressure of from 10 Ib. 
to 15 lb. in the cylinders, and some writers have assumed 
that it is essential that the heat supply to the paper must 
be equal to the latent heat of evaporation of the water 
which must be removed from the sheet ; that is, in effect, 
to say that the water must be removed by boiling. Further, 
it has been assumed that the vapour thrown off from the 
sheet under these conditions could only be removed by 
air heated to a correspondingly high temperature. Apart 
from any interference with the proper sizing of the sheet 
by the use of such high temperatures, these assumptions 
need a little reconsideration. Water may be evaporated 
at any temperature, even below 32 deg. Fah., provided 
that the air be in motion over its surface and is not 
saturated, but clearly it would be uneconomical to expose 
the cylinders to cold air as the rate of condensation within 
the cylinder would be greatly increased and the resultant 
steam consumption high. 

It would seem that generally too much reliance has been 
placed on cylinder surface heating at high temperature, 
and insufficient provision made for encouraging the 
evaporation of the heated moisture by removing its 
evaporate by ample moisture removing air currents. 

Calendering.—The final operation in the process is that 
of calendering, which completes the finished paper, 
although papers for special purposes may undergo further 
treatment according to the use for which they are intended 
before they are ready for the market. The calender, or 
the calender stack as it is sometimes called, consists of 
two side frames carrying bearings in which rotate a number 
of rolls between which the paper passes. The precise 
number depends on the finish desired and the speed at 
which the paper travels. The paper, as it leaves the drying 
cylinders, still bears the marks of the wire and the felts, 
and the purpose of the calendering is to eliminate these 
and as far as possible give the sheet a similar appearance 
on both faces. In effecting this the thickness of the sheet 
is reduced and the strength increased. 

In machines with smoothing rolls, before the last set of 
drying cylinders, part of this work is performed before the 
paper is dried, and the final finish left to the calenders, 
but in paper on which a glossy surface and close finish is 
desired it is customary to reel the paper after leaving the 
calenders, transport it to another house and subject it to 
the action of a super calender. These are heavier than the 
machine calender and, being driven independently, can be 
speeded to give any degree of finish. To assist in con- 
solidating and closing the fibres on the faces of the paper 
it is usual to damp it, sometimes immediately before it 
passes through the calenders, but frequently the roll is 
unwound, passed through a damping machine, re-reeled to 
allow the moisture to penetrate, and after standing is 
again unwound and passed through the super calenders 
The construction of a modern stack of calenders requires 
a very high class of workmanship and accurate finish, as 
calendering being the final operation, any blemishes in 
the sheet cannot be rectified by subsequent operations. 
Power is delivered to the bottom roll, the remainder being 
friction driven. As a result the weight of all the rolls 
when operating is carried by the bottom roll in addition 
to any extra pressure which may be applied by the weights 
and levers. For this reason the bottom roll is crowned 
or cambered to compensate for any deflection caused by 
the load, and it may be necessary to perform the same 
operation on the upper rolls or on some of them otherwise, 
pinching at the edges of the web may occur. 

If the rolls be steam heated distortion is likely to happen 
from unequal expansion, and this may be counteracted 
by blowing cold air on to the parts affected. To keep the 
rolls clean and to remove any particles of paper dust or 
broke that might adhere to them, “ doctors’ are fitted 
in most machines. These are knife or bevel-edged plates, 








carried on a rigid bearer and inclined tangentially to the 
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surface of the roll, and bearing, under light spring pressure, 
upon it. Conditions occasionally arise which prevent the 
perfectly true running of one or other roll, or its running 
in absolute parallelism with the others, or heat may cause 
distortion, or the roll may be lifted unequally at the ends. 
Hence constant attention is required to ensure that the 
doctor blade bears equally, sufficiently close to remove 
any specks, but not hard enough to score the surface of the 
roll. It should be observed that if one end of the roll be 
lifted higher than the other, the edge of the doctor blade 
would need to follow a spiral curve to keep in contact 
with it. 

Reel-up.— After passing through the calenders the process 
of paper manufacture is complete, that is, the “ stuff” 
has become paper and the work of the “ machine” is 
finished, any additional treatment depending on the pur- 
pose for which the paper is intended, and may be looked 
upon as a treatment rather than manufacture. As, how- 
ever, the paper has to be transported whatever its ultimate 
destination, it must be “ reeled,”’ that is, wound up as 
tightly and smoothly as possible in order to occupy the 
minimum space and to avoid damage during transit. 

Reelers cah be divided into two classes : those which are 
gear driven and those in which the reel itself forms part 
of the driving gear, for short “ drum reels.’’ In the first- 
named the reel spindle carries a pinion which can be 
dropped into mesh with a gear wheel driven by belt, 
motor, or in the “* Fougner *’ machine by a Pelton wheel. 
In the second class the “ reel *’ spindle is not driven. The 
whole length of the reel itself rests on a revolving drum 
which frictionally transmits its motion to the reel through 
the paper which is being reeled 

As the paper must be wound under even tension and 
is delivered from the paper machine at constant speed, it 
follows that, as the diameter of the reel increases its revo- 
lutions must decrease. This decrease occurs automatically 
in the “drum ” machines, but in the reel spindle driven 
type a slipping clutch is interposed between the source of 
power and the gear wheel with which the spindle gear 
meshes. This slipping clutch allows the speed to vary 
if the tension in the paper becomes excessive. In some 
cases the drive is by a slack belt, brought to the required 
tension by a roller running in a weighted pivoted arm. 

Machine Drive.—In laying out the driving plan and 
arrangement of a machine, not only has the ease of opera- 
tion and control to be considered, but the necessity of 
removing a roll or cylinder with a minimum of disturbance 
or dislocation of adjacent gear. The provision of a base- 
ment or cellar undoubtedly is admirable for meeting these 
requirements, as not only can the greater part of the 
driving gear be placed there, but accommodation can also 
be found for steam and water pipes or felt dryers and their 
gear. 

The use of electric motors for the machine drive has, 
without question, very many advantages over belt or rope 
drives, provided the speed of the machine is sufficiently 
high to render complicated reduction gear unnecessary 
between the motors and the machine shafts. Even in 
machines of low speed it may be advantageous to substi- 
tute electric driving with a modern high efficiency reduction 
gear, so as to secure the smoother running and ease of 
control. 

As very many of the largest and fastest modern machines 
are electrically driven it seems hardly worth while to set 
out here the reasons for and against electric drive for 
machines of this class, especially as the pros and cons have 
been the subject of many other papers and debates ; but 
it must be remembered that in many instances where 
electric driving has been adopted in displacement of 
apparently successful methods, the resulting commercial 
efficiency has been sufficiently high to outweigh heavier 
capital outlay and lower electro-mechanical efficiency. 
In other words, a higher cost per horse-power hour may 
result in bigger dividends. 

One of the many advantages of electric driving is in the 
ease of control; speeds can be varied instantaneously 
and from any point, so that it is unnecessary to place the 
motors close up to the machine or even in the main build- 
ing; they can be conveniently situated in an annexe, 
immune from moisture or dust, with an extension shaft 
passing through the partition wall transmitting the power 
by a single pair of gears at the machine. 

There are many points of interest in the electrical driving 
of paper mills which cannot be referred to in this paper, 
but before concluding these notes it seems well to call 
attention once more to the ease of control and to the veriy 
complete arrangements that can be provided for stopping 
the machine from almost any position, thus ensuring a 
much greater security of life and limb. 








Institution of Municipal and 
County Engineers. 


Tue fifty-third annual general meeting and conference 
of the Institution of Municipal and County Engineers will 
be held in Bristol from June 23rd to 26th next inclusive. 
The following programme has been arranged :— 

On Wednesday, June 23rd, 1926, the annual general 
meeting will be held at 10 a.m. It will be restricted to 
corporate members of the Institution, who should assemble 
in the Great Hall of the University of Bristol. The out- 
going president, Mr. Frank Massie, M. Inst. C.E., will 
preside. After the transaction of the usual business 
visitors and delegates will be admitted at 11.30 a.m., and 
the meeting will be weleomed by the Lord Mayor of 
Bristol, after which Mr. L. 8. McKenzie, M. Inst. C.E., 
will be installed as president and will deliver his presi- 
dential address. The awards of premiums will then be 
announced and presentation be made of the Scorgie 
Challenge Shield to the District contributing during the 
past year the largest amount per member to the Widows’ 
and Orphans’ Fund, and of the Carter Challenge Shield to 
the District contributing during the past year the 
amount to the Widows’ and Orphans’ Fund. At 12.30 p.m. 
the party will assemble outside the University Tower and 
proceed by charabanc by the new low-level road (Portway) 
to the docks at Avonmouth, passing the Sea Mills housing 
site (Dorman-Long houses) on the way. Luncheon will 
be taken at the docks at 1.30 p.m. At 2.30 p.m. a tour of 
the docks will be begun: (1) General view; (2) dock 


extension works; (3) granary; (4) cold storage. At 
4.30 p.m. the party will proceed by charabanc to Blaise 
Castle Estate (a recent acquisition of the Corporation), and 
take tea at Blaise Castle House, by invitation of the Lord 
Mayor of Bristol. The return to Bristol will be made vid 
Westbury-on-Trym, Stoke Lane, Stoke Hill, Sea Walls, Pro- 
menade, Clifton, Park-street. On the Thursday, at 9 a.m., 
there will be a meeting of subscribers to the Widows’ and 
Orphans’ Fund, and at 10 a.m. an address will be delivered 
by Mr. G. L. Pepler, F.S.I., Town Planning Inspector, 
Ministry of Health. Papers Nos. A and B will then be 
discussed. At 2.15 p.m, addresses will be delivered by 
Sir Henry Maybury, K.C.M.G., C.B., Director-General of 
Roads, Ministry of Transport, and by Dr. I. G. Gibbon, 
C.B.E., Assistant Secretary, Ministry of Health. Papers 
Nos. C and D will then be discussed. The annual dinner 
of the Institution will be held at the Victoria Rooms at 
7.30 p.m. 

On the Friday, June 25th, 1926, there will be the follow- 
ing alternative visits :—({1) Blagdon reservoir and wells. 
The party: will leave Prince-street at 9.45 a.m. in chara- 
bancs for Bristol waterworks, vid Bedminster Bridge, 
Coronation-road, Winterstoke-road, Bedminster Down 
housing site, Barrow service reservoirs and filter beds, 
Barrow, Cambridge Batch, Flax Bourton, Chelvey pump- 
ing station, Brockley Combe, Langford, Blagdon Combe, 
Blagdon reservoir, Burrington Station, Burrington Combe, 
Cheddar Gorge, Cheddar (luncheon), Wells (tea), Farring- 
ton Gurney and Clutton, passing through the Knowle 
housing site. (2) Tytherington stone quarries. Chara- 
banes will leave College Green at 10 a.m. for Tytherington 
stone quarries, passing through Park-street, Henleaze- 
road, Kellaway-avenue, Filton housing site (stop thirty 
minutes), Almondsbury, Ridgeway, Earthcott Green. 
Luncheon at Tytherington. Then to Bath vid Cromhall 
Charfield, Wickwar, Chipping Sodbury, Acton Turville, 
Castle Combe, Chippenham, Corsham, Box, Bradford-on- 
Avon, Freshford and Limpley Stoke. Tea in the Pump 
Room at Bath, by invitation of the Mayor of Bath. 
(3) Wills’ tobacco factory (Imperial Tobacco Company). 
Start 10.30 a.m.; and (4) Fry’s chocolate works. Start 
2 p.m, At,7 for 7.30 p.m. there will be a ladies’ festival of 
the Municipal and County,Engineers’ Lodge, No. 3920, at 
the Grand Hotel. Dinner and dance. 

On the Saturday morning there will be the following 
alternative visits :—(1) Speedwell and Fishponds housing 
sites, leaving College Green by motor coaches at 10 a.m.; 
(2) Weston-super-Mare abattoirs, leaving ‘Temple Meads 
Station, Bristol, by train at 9.10 a.m.; (3) Bath sewage 
works, Saltford, leaving Prince-street at 10 a.m. and pro- 
ceeding vid Keynsham and Jolly Sailor to Saltford sewage 
works by motor coaches ; (4) Bristol Tramways Company's 
depot and motor works, leaving Prince-street at 9.45 and 
proceeding to the tramways and motor works at Bris- 
lington by motor coaches; and (5) Knowle and Bed- 
minster Down housing sites, leaving College Green by 
motor coaches at 9.45 a.m. 

The following is a list of the papers which will be pre- 
sented to the meeting :—(A) “* Re-planning of Developed 
Areas,”’ by W. T. Lancashire, M. Inst. C.E., City Engineer, 
Leeds ; (B) ‘‘ Duties of a Resident Engineer on a Sewage 
Scheme,”’ by H. R. Sayer, A.M. Inst. C.E., Engineer’s 
Office, Battersea; (C) “ Asphalt,” by W. J. Hadfield, 
M. Inst. C.E., City Surveyor, Sheffield ; and (D) “ Bristol 
Housing,’’ by A. H. Claypoole, A.M. Inst. C.E., Divisional 
Engineer, Bristol, and A. W. Smith, Secretary to the 
Housing Committee. 








The Stroborama. 


In the Bulletin de la Société d’Encouragement pour 
U Industrie Nationale of last February, which has just been 
issued, we find an interesting paper by MM. Laurent and 
Augustin Seguin on a new apparatus for studying mechan- 
ism in motion. Stroboscopes may be roughly divided into 
two main classes, those in which vision is interrupted by 
some opaque object and those in which vision occurs 
owing to instantaneous flashes of light. A familiar 
example of the latter is the employment of an electric 
spark to illuminate a flying projectile, as in Professor 
Vernon Boys’ experiments. The Stroborama, as the 
Messrs. Seguin call their instrument, belongs to the 
second of the two orders we have named, but instead 
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of employing a spark, the inventors use a tube filled with 
neon gas, and by an ingenious arrangement they produce 
such high local illumination that moving parts may be 
studied in the ordinary light of a room. 

The arrangement of their apparatus is shown diagram- 
matically in the accompanying figure. In this diagram Sy 
stands for the rotary contactor or its equivalent which 
constitutes the synchroniser. Its purpose is to discharge 
a condenser of small capacity, which is charged to some 
hundreds of volts by the direct-current motor generator 
M,G. The tension is raised to a point which is just suffi- 
cient to permit the passage of the current in the tube of 
rarefied gas N, but it is only sufficient by itself to illuminate 
the tube very slightly, and its real purpose is to act as a 
“* fuse ’’ or relay for a much higher current. This cyrrent, 
or, more properly speaking, charge, is divided by 





wer- 
ful battery of condensers C, which is continuously sly charge 
through a transformer T from any electric supply. 



















































































































charge in the secondary of T is rectified in the valve 8. 
The lighting tube N is preferably filled with neon, on 
account of its great luminous properties. It is placed in 
the discharge circuit of the lighting condensers C through 
a spark gap E. This spark gap E is so adjusted that no 
discharge can take place until the relay action already 
described has been started, but it then takes place with 
exceeding rapidity illuminating the tube N for an inappre- 
ciable fraction of time. 

This arrangement permits of unlimited illumination 
because the lighting current does not pass through the 
synchroniser, and may therefore be as great as the con- 
ditions require. Moreover, since the lighting circuit has 
very little self-induction, the lighting is practically instan- 
taneous. In fact, when examining a disc turning at a 
peripheral speed of 100 m. per second, two points no more 
than 1 mm. apart are sharply distinguished. 

One advantage associated with the employment of the 
neon tube is the red colour of the light which it emits, 
for on account of this coloration parts illuminated by the 
tube are easily distinguished even in daylight. In the 
apparatus as made for industrial use, the neon tubes are 
arranged in a grid form, covering an area of 1 square foot 
or more. The apparatus is so placed that the tubes 
illuminate the part which is to be examined, and by suit- 
able timing of the synchroniser the usual stroboscopic 
effect is produced. 








A NEW FORM OF ELECTRIC-HYDRAULIC 
STEERING GEAR. 


AT a meeting of the Institute of Marine Engineers, held 
on Tuesday, April 27th, Dr. Hele-Shaw and Mr. T. E. 
Beacham gave a description of the new form of steering 
gear which has been made possible by recent improvements 
in the variable stroke pump and its application to the 
electric-hydraulic ram system of rudder control. The 
advantages of the new construction were enumerated 
by the authors under the following three headings : 
(1) A new, and it is believed, greatly improved variable 
stroke pump ; (2) a control valve for obviating the necessity 
of reversing the pump itself ; (3) an automatic valve for 
preventing injurious shocks from the action of the waves 
causing any injury to the structure of the ship. The new 
pump was “display ed at the recent Shipping, Engineering 
and Machinery Exhibition at Olympia, and drawings, 
together with a description of it, will be found in Tre 
Enoreer for December 18th last. The authors said 
one of the chief improvements of the design when it was 
compared with the original Hele-Shaw pump was that the 
valve of the new pump was run on roller bearings, 
so that the thrust was no longer taken on surfaces of the 
rotary cylindrical valve. The adjacent parts of the valve 
and its casing could, therefore, be made of cast iron, with 
a fine clearance, which gave a minimum of leakage or slip 
A point of the greatest importance was the fact that when 
the steering gear was running for a long time in the zero 
position any danger of heating of the cylindrical valve by 
abrasion was entirely obviated. Another improvement 
was the greater silence of the new pump. The cause of 
the disagreeable hum or buzzing sound in the old forn 
of pump, a noise which might be transmitted throughout 
the whole of the ship, had now been discovered. It could 
be said that noise was now entirely done away with owing 
to the new form of construction adopted. 

As to the control valve, a new type of valve had been 
introduced which did not rotate on its cylindrical axis, 
but merely had a movement in the direction of its axiz. 
With such a construction a working fit had been obtained, 
which resulted in an almost complete absence of any leak 
age. Incidentally, the new control valve did away with 
the necessity of reversing the pump itself, as it reversed 
the direction of flow of the working fluid. 

A valve had also been fitted to prevent shocks on the 
rudder from being transmitted to the deck plates. 
Although the provision of such a valve was not new in 
itself, the form of valve which had been adopted possessed 
several novel features. The authors stated, however, 
that whilst previous valves of that kind were not arranged 
to operate until the full hard-over pressure had been 
reached, the new valve acted when the rams, by reason 
of their reversed motion, caused a pressure in the cylinders 
of not less than half the maximum pressure. 

The paper was illustrated by a working model and by 
illustrations of control valve and an actual steering gear, 
which has been constructed for a motor yacht to replace 
the hand steering gear which is now in operation. 








BRITISH STANDARD SIDE SCUTTLES AND 
PRAMES. 


A Britts# standard specification for ships’ side scuttles 
and frames, Type “‘ A,” has recently been published by 
the British Engineering Standards Association. The 
specification deals with side scuttles and frames suitable 
for six different positions on a vessel, t.e., from 14ft. above 
deepest load water-line down to under water type. There 
are six tables with plans attached as well as a key to all 
tables. The side scuttles dealt with in the specification 
are suitable for passenger vessels and for the better class 
of cargo boat. 

Shipowners, when ‘laying down new tonnage, might 
consider with advantage specifying side scuttles to the 
British standard specification, as these fittings are designed 
to give good service under all conditions, and they should 
cost less to produce, as the specification has been drawn up 
in order to minimise the number of different designs and 
variations in scantlings which now exist for these fittings. 
The B.E.S.A. has under preparation a specification for 
side scuttles for cargo boats, Type ** B,”’ which should be 
ready for publication towards the autumn of this year. 
Copies of the new specification—No. 3024—1926—can be 
obtained from the B.E.S.A., Publication Department, 
28, Victoria-street, London, S.W.1, price 1s. 2d. post 
free. 
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Provincial Letters, 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Trade Situation. 


[non and steel masters in the Midlands and 
Staffordshire are marking time, awaiting the outcome of 
the efforts for peace in the coalfields, and business in 
iron and steel is practically at a standstill. There is a 
little activity here and there, small parcels of material 
needed for immediate consumption changing hands, but 
there is no bulk buying, and forward contracts are regarded 
as altogether too risky, equally from the buyers’ and 
sellers’ points of view. At the time of writing, the pre- 
dominant feeling would appear to be one of pessimism, 
and the Midland market is prepared for the worst. It is 
not inferred that the differences will necessarily culminate 
in an open rupture. In the iron trade, however, a bad 
compromise, which would leave the crux of the dispute for 
future determination, would be regarded as worse than 
no settlement. Everyone, naturally, hopes for the best. 


Steel. 


Orders for steel continue to come in regularly, 
though only for small tonnages, called for for immediate 
requirements. Still, the aggregate is encouraging. Mid- 
land steel works maintain a fair degree of activity, and 
there seems no reason why the output for the month should 
not maintain the high rate registered in March. Good 
business continues to come from the railways, and an 
additional outlet for steel plates is likely to be found in the 
building of all-steel railway coaches. There is thought to 
be every probability that the experimental construction 
now authorised by important home and foreign railways 
will ultimately lead to their adoption. Engineers’ demands 
are small at the moment, new projects being held up 
pending a settlement of labour difficulties. No market 
effect has resulted from the efforts to re-stabilise steel 
sections, joists and ship, bridge and tank plates at a 
higher level. The advance of half a crown was too small 
to affect materially the placing of orders. With the ruling 
price of ship plates at £7 17s. 6d., the engineer on the 
North-East Coast has an advantage of 5s. in the price 
he pays for plates as against the Midland engineer 
Reduced quotations from the Continent have been receive 


this week, and, as the frane value is still declining, it is | 


unlikely that the bottom has been reached. Some small 
orders are being given out for continental steel, but the 
threat of industrial paralysis makes buyers move warily. 
Steel joists can be obtained here at a little over £6, against 
the Midland price of £7 2s. 6d. Finished bars are offered, 
delivered in the Black Country, at £6 4s., which is sub- 
stantially below local makers’ prices. Large quantities 
of such material are no doubt being shipped from Antwerp 
direct to foreign destinations to the instructions of Bir- 
mingham merchants. The price advance has been applied 
to semi-finished material, billets having increased to 
£6 2s. 6d. Foreign billets, on the other hand, are rather 
weaker at £5 3s., and are being bought in large quantities. 
Foreign sheet and tin bars at £5 9s. to £5 10s. are being 
increasingly used in the galvanised sheet and tin-plate 
trades. Steel scrap is slightly weaker at £3 7s. 6d., delivered 
South Wales. 


Raw Iron. 


Midland pig iron prices are firm and unchanged 
though it is stated that one or two Derbyshire houses 
that have been endeavouring to keep foundry qualities 
up to the £3 7s. 6d. level have now modified their attitude. 
hey were getting very little, if any, business, competitors 
securing the few orders that came on to the market, 
being content to accept £3 6s. to £3 6s. 6d. Raw iron 
buving is restricted to small lots, though there has been 
some speeding up of delivery by consumers anxious to 
secure supplies against the possibility of a coal stoppage. 
Forward contracting is almost non-existent. On ‘Change 
to-day Northamptonshire makers quoted forge at £2 Lis. 
to £2 16s., and No. 3 foundry £3 3s. 6d. For Derbyshire 
forge £3 was the ruling figure, while foundry ranged from 
£3 6s. to £3 7s. The output of furnaces is for the most part 
being absorbed, but a little stocking of material is reported. 
North-East Coast hematite is being bought cautiously at 
about £3 15s. per ton at furnaces. Blast-furnace coke 
sells steadily, grades such as are used in blast-furnaces of 
the Midlands being sold at 14s. to 14s. 6d. a ton at ovens. 


Finished Iron. 


The Staffordshire finished iron trade shows a 
slight improvement, some ironworks this week reporting 
that they are busier. Railway buying is benefiting this 
department in several ways, and a few engineering firms are 
calling for a fair aggregate of best quality iron. Marked 
bars remain firm at £14, but in the merchant and common 
bars section, prices are being weakened a little, as the 
result of the Lancashire reduction to £11 for Crown bars. 
The iron trade contrasts somewhat significantly with the 
steel department in the absence of price understanding 
between Staffordshire, Lancashire and South Yorkshire, 
the relative quotations of which differ considerably. 
The Staffordshire makers want £11 2s. 6d. for Crown bars 
and £10 5s. for nut and bolt and fencing bars. Wrought 
iron gas tube strip ranges in value from £12 5s. to £12 10s. 
Demand is not so brisk as it was, though the works are 
still making full time. 


Galvanised Sheets. 


While the output of galvanised sheets is fully 
maintained some slight falling off in new business is 
accountable for a little price weakness, quotations now 
ranging between £15 5s. and £15 10s. Buying is practically 
continuous for a world-wide market, and galvanised sheets 
have the distinction of securing the largest individual 
export for March, namely, 78,118 tons, against 65,351 
tons a year ago. For the three months the increase was 
about 28,000 tons. Tin-plates shipments were somewhat 











heavier, but there is still a large amount of unemployed 
plant. 


Encouraging. 


Midland industrialists are encouraged by the 
decided rise in exports of iron and steel, as shown by the 
Board of Trade returns. Bars, plates, wrought tubes, 
railway rails, galvanised sheets and tin-plate all show 
increases. The unfortunate part of the return is that it 
shows a very heavy total of imported steel, continental 
competition having been decidedly keen. Our exports of 
iron and steel and manufactures thereof, it is noted, 
increased in tonnage from 336,664 in January to 339,474 
in February, and 406,547 in March, a total for the quarter 
of 1,082,685 tons. This shows a considerable expansion 
on the 936,238 tons exported in the corresponding period 
of last year, and is an improvement on the 1,031,846 
tons exported in the December quarter of 1925. It is 
contended by iron and steel ma:ters hereabouts that such 
progress could not have been achieved if the iron and steel 
industry had not done its share in adjusting selling prices 
to meet the lower production costs of continental rivals. 
It is unfortunate that in order to secure such returns we 
have had to avail ourselves of increased quantities of raw 
iron and steel imported from Belgium, France, Germany 
and other producing countries at prices with which our 
own furnacemen could not possibly compete. While our 
exports of iron and steel last quarter ealbunted to over a 
million tons, imports totalled 708,727 tons, having risen 
from 221,663 tons in January to 228,538 in February and 
258,526 tons in March. However, the trade statistics 
are considered not only to be encouraging, but to indicate 
definitely that there is a real prospect of business expansion, 
given peace in the labour world and a mutual determina- 
tion by both master and man to use every effort to foster 
and encourage it 





Railway Work for the Midlands. 


Amongst the contracts recently placed by the 
Great Western Railway Company is one for the supply of 
eighteen motor omnibus chassis to the Maudslay Motor 
Company, Ltd., Coventry, and one for the supply of two 
30-ewt. electric luggage lifts at Queen-street Station, 
Cardiff, and an 8-cwt. electric lift at the general offices, 
Paddington, to Smith, Major and Stevens, Ltd., North 
ampton. 


Steel Frame Houses. 


That the Coventry Housing Committee is in 
favour of the erection of steel frame houses is shown by the 
fact that it is recommending the City Council, subject to 
the confirmation of the Ministry of Health, to erect 250 
parlour-type houses on the “ Wild”’ steel frame system, 
at a cost of £126,250, being at the rate of £505 per house. 
Application is to be made to the Ministry for sanction to a 
loan in respect of the houses. 


Midland Miners’ Decision. 


Midland miners have decided practically unanim- 
ously to support their leaders. At a meeting on Sunday, 
under the auspices of the Warwickshire Miners’ Associa- 
tion, approval was unanimously given to the action of the 
executive of the Miners’ Federation in resisting any exten- 
sion of hours, reduction of wages and district agreements. 
Cannock Chase miners have decided to ignore an offer of 
the owners—in the absence of any agreement between 
the owners’ and workmen's representatives being made in 
the meantime—to continue work at the pits during the 
month of May at the same rate of wages as now prevails, 
namely, 46-57 per cent. on the basis rate now in force, 
with the subsistence wage and allowances as at present, 
and to cease work if no national agreement can be made. 


To Share Profits. 


Interest is occasioned in Midland industrial 
circles by the announcement by Sir Harold Bowden, chief 
proprietor of the Raleigh Cycle Works at Nottingham, 
which employs 2500 workers, that the management had 
decided to allocate for division between the employees each 
vear a share in the profits of the business. It is stated that 
the firm’s employees will benefit materially under the 
scheme, details of which Sir Harold gave at a meeting of 
workers on Saturday last. 


Unemployment. 


There is a decrease of 5952 in the number un- 
employed in the Midlands and a decrease of 4602 in the 
number on short time or out of work temporarily. These 
figures show a big improvement on the totals recorded in 
the last two weeks, when there was a depression, partly 
due to the Easter holiday period. Cradley Heath, where 
there had been a big slump, shows a decrease, the total of 
3193 comparing with 4172 given in the last return. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
General Conditions. 


GENERALLY speaking, the state of the engineering 
industries in Lancashire does not make for a large volume 
of buying in the iron and steel markets. Textile machi- 
nists are far from busy so far as the home market is con- 
cerned, apart from the demand for finishing machinery, 
and the export markets are very inactive. The brightest 
spots are probably the electrical engineering establish- 
ments, and, to some extent, the locomotive works. Most 
other branches are very indifferently employed. The 
‘“‘ stay-in’’ strike at the carriage and wagon works at 
Newton Heath of the London, Midland and Scottish Rail- 
way Company, which started on Friday of last week, has 
resulted in a lock-out of 3000 men, which operated from 
Wednesday morning, April 28th. The latest development 
in the engineering dispute in the Lancashire district has 

























































































been the rejection by Blackburn employers of the demand 
for an increase £1 a week, and the application, along 
with those of the employees in the Manchester and other 
areas, has been referred to the Central Conference at York. 
Trade in iron and steel in Lancashire continues to be 
dominated by the uncertainties in the coal-mining industry, 
and pronounced inactivity in the markets, which is cer- 
tainly not due entirely to the state of the consuming indus- 
tries, continues to be reported. 


Non-ferrous Metals. 


The fluctuations in the non-ferrous metals have 
been less violent during the past week than they had been 
recently, but the position is still far from approaching 
anything like stability. In the case of tin, the demand 
from consumers is not good, and if supplies of the metal 
were normal values would have been afiected much more 
severely than they have been. As it is, some ground has 
been lost on balance, although at the moment the tendency 
seems to be steadier. The demand for copper locally is 
slow in most branches. The American consumption is 
said to be improving a little, and there is a rather better 
feeling in some of the continental markets. Prices are 
moderately steady now, although they are a shade lower 
on the week. Supplies of spelter are in excess of current 
demands, and values can hardly be described as steady, 
although movements have not been serious. Lead has 
lost some ground on the week, as supplies have been more 
than sufficient to meet the restricted demand, but at the 
time of writing the tendency seems to be rather firmer 
again. 


Iron. 


The iron market this week appears to have been 
increasingly affected by the general industrial outlook, 
and buying has been on a small scale, although towards 
the end of last week several makers reported a fair volume 
of small orders from users who were anxious to safeguard 
themselves against a stoppage. It cannot be said, however, 
that altogether these orders amounted to very much, and, 
in any case, they seem now to have tapered off. As a 
matter of fact—-and this applies to both iron and steel 
manufacturers are no more anxious to commit themselves 
than are buyers, more especially as regards forward busi 
ness, the net result being that the turnover is very moderate 
indeed. From some centres one hears of weaker prices 
for pig iron, but so far as the Manchester market is con 
cerned, there has been little appreciable difference since 
last week, Derbyshire No. 3 foundry pig being quoted at 
about 75s. per ton, delivered into this district ; Stafford- 
shire and Lincolnshire at about 76s. ; West Coast hematite 
at 74s.; and Scottish No. 3 pig iron, at about the same 
figure. East Coast hematite is quoted here at about 76s. 
per ton at furnaces. Lancashire bar iron is quiet but 
steady at the lower values of £11 per ton, delivered Man- 
chester or equal distance for Crown bars, and £9 15s. for 
seconds. 


Steel. 


So far as the steel market is concerned the demand 
has been very moderate, and there is no apparent likeli- 
hood of improvement until the outlook is clearer than it 
it is at the moment. Constructional engineers in this area 
are far from active, although there are one or two important 
schemes that are expected to mature in the near future, 
always provided, of course, that nothing untoward inter- 
venes. In the meantine, however, there are very few 
steel makers offering on this market who are able to report 
a satisfactory volume of business. Inquiry is poor, and 
what business has been done has been for very smal! parcels. 
A notable feature of the market since minimum prices 
were established recently is the entire absence of complaints 
of undercutting. Plates are firm at £7 17s. 6d., joists 
and sections at £7 2s. 6d., and steel bars at £8 to £8 5s., 
although in the last mentioned case one does hear still 
of £7 17s. 6d. as a possible basis. There has been some 
inquiry during the week for galvanised sheets for India, 
but it has not been substantial. There is a better tone, 
however, as regards values, which are now at £15 7s. 6d. 
to £15 12s. 6d. per ton f.o.b., compared with as low as 
£15 2s. 6d., which was the basis of actual business quite 
recently. Some demand for thin gauge black sheets for 
Japan has been reported. Sellers of continental steel 
have not booked much since last report, and quotations 
continue to be shaded. Sheet bars are at about £5 2s. 6d. 
per ton delivered Manchester, for net cash against shipping 
documents, joists at £5 12s. 6d., steel bars at £6 to £6 2s. 6d., 
Siemens’ plates at £6 10s., and ordinary plates at about 
£6 Gs. 


Scrap. 


The demand continues very poor both for non- 
ferrous and iron and steel scrap, and while values are not 
appreciably changed, the tendency is easy. Scrap lead 
is on offer at about £28 per ton for sorted and graded 
qualities, delivered to consumers’ works, zinc at £24 10s., 
clean light copper at £58, best selected gun-metal at £53, 
and heavy yellow brass at £46. Mild steel scrap con 
tinues weak at £2 12s. 6d. per ton ; textile machinery scrap 
is quoted at about £3 10s., ordinary machinery cast iron 
scrap at £3 5s., and wrought iron at about the same figure, 
free on truck Manchester, in all cases. 


Visit of a London Company to Newton Heath. 


The Master, Wardens, Court of Assistants, and 
Livery of the Worshipful Company of Tin-plate Workers, 
alias Wireworkers of London, paid a visit on April 22nd 
to the Moston Works of Rd. Johnson, Clapham and ‘Morris, 
Ltd. They went through the works and saw various pro- 
cesses carried out in the manufacture of copper wire, and 
all classes of steel and other wirework being manufactured, 
including wire netting and the weaving of wire. At the 
conclusion of the visit the party was entertained by Mr. 
A. L. Johnson—chairman and managing director of Rd. 
Johnson, Clapham and Morris, Ltd.—and Mrs. Johnson, 
and by Mr. O. E. Wilson, a director of the firm and general 
manager of the works, assisted by Mr. B. Taylor, director 
and manager of the parent company’s subsidiary, John- 
son's Reinforced Concrete Engineering Company. During 
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the speeches Mr. C. W. Berry, Master of the Worshipful 
Company, made an announcement that it would have 
pleasure in presenting a silver cup to be competed for by 
department teams of the firm’s employees at cricket, to 
be called “* The Worshipful Company of Wireworkers Cup.” 


The British Cotton Industry. 


In proposing the adoption of the annual report of 
the Manchester Association of Lmporters and Exporters on 
Thursday, 22nd inst., Mr. Harold A. Baerlein, the chairman 
of the Association, referring to the past year’s trade, said 
it was really a matter for surprise, not that British trade 
had been poor, but that it had been as good as it was. 
Speaking of the cotton industry, he said that in the past 
the capital and the technical management of industry 
were in the same hands, and it was to be regretted that 
in recent years there had been a tendency to divide them. 
In too many instances management had passed into the 
hands of the financiers, who were more concerned with 
the artificial manipulation of share values than with their 
products, and the technical management was left in the 
hands of paid servants, who, whatever their own views 
might be, had to follow the instructions of those who pro- 
vided the capital. As regards the labour problem in 
industry, Mr. Baerlein remarked that it had been said 
that British workmen showed more initiative in America 
than the American workmen. If there were greater assur- 
ance amongst our workpeople that their efforts to increase 
output would mean not less but more wages, there was 
little doubt that they would free themselves from artificial 
restrictions, and the economic position of this country 
would be greatly enhanced. 


BaRROW-IN-FURNESS. 
Hematite. 


In the North-West district there is a tendency 
to overmake to a not very marked extent at the present, 
that tendency being due to the quietness which pervades 
the market, and which is no doubt caused by the uncer- 
tainty of the coal trouble. Customers are buying in smaller 
quantites and asking for immediate delivery, thus dealing 
in a hand-to-mouth fashion until there is a clearer outlook. 
There is a possibility of more trade with America in semi- 
special qualities of pig iron, and there are driblets going 
to the Continent. A cargo left for Antwerp last week. 
If it were not for the steel departments taking a fair pro- 
portion of the output of iron, there would be beyond doubt 
a restriction in the shape of damping down for a few fur- 
naces. Makers are holding on to the present output in 
the hopes that, labour difficulties being overcome, there 
will be an improvement in the demand and also a renewal 
of orders for forward deliveries. 


Iron Ore. 


The iron ore trade remains about the same as it 
was last week, and its condition will be unaltered until 
the local iron trade improves, for, generally speaking, 
the iron ore mines have to rely on local activity, for little 
goes out of the district. If the iron trade in Scotland and 
the East Coast improved, there might be a better trade 
outside. Foreign ore is being brought in restricted quan- 
tities from Spain, Algiers and Norway. 


Steel. 


There is no alteration in the state of the steel 
trade, which keeps moderately employed on rails, &c., 
the rails now mostly being for abroad. At Workington 
there are not sufficient orders to keep the rail mill fully 
employed during the month, but Barrow is running regu- 
larly. The hoop and small section mills are better 
situated. 








SHEFFIELD. 


(From our own Correspondent.) 
Larger Output of Heavy Steel. 


WIr# the outlook clouded by the threat of labour 
troubles, there is no change to report in the trade situation, 
but the facts suggest that, if industrial peace could be 
established, there would be a tendency to improvement. 
For some time, the open-hearth furnaces have been work- 
ing better than they did last year, and the improvement in 
output continues. At the same time, there is no forward 
buyimg. Users of iron and steel are regulating their 
purchases so as to have as little stock of material on hand 
as possible, in case they should have to close their works 
in consequence of a coal stoppage. Transactions in raw 
material are on a similarly hand-to-mouth scale. The 
Journal of the Sheffield Chamber of Commerce states that 
the shipbuilders are obtaining rather more orders than 
have been in evidence for a long time, and it looks for a 
steady revival, though nothing very great for awhile. 
Railwey orders continue one of the best local lines on the 
heavy side, and include a wide variety of supplies from 
first-class coaches to fish plates and bolts. Axles, springs, 
tires and various castings and shapes for rolling stock are 
all in request, the high quality of our goods telling against 
the cheaper products of some of our rivals. 


Other Steel Branches. 


The recent serious decline of activity at the 
cotton mills has affected local firms supplying steel to the 
textile trades, and they are now doing badly. A falling off 
is reported in orders for rolling and forging work, crucible 
steel and tools, probably owing in the main to the uncertain 
industrial outlook. ‘ Wire rods,” again reports the 
Chamber of Commerce Journal, “ bright-drawn steel, 
special steel plates, miscellaneous castings for engineers 
and house builders, tubes and pipes and their fittings, stove 
grates, motor car and cycle frames, are all good lines so 
far as volume of orders is concerned, but profits, unfor- 
tunately, are small. Local makers of picks, shovels and 
general navvying and quarrying tools are much more 
actively employed than for some months past. There 


ing and dredging parts for gold-mining enterprises in 
South Africa and elsewhere.” 


Cutlery and Plate. 


Although some improvement is reported on the 
week in the number of orders booked for cutlery, spoons 
and forks, the condition of these trades is still very bad. 
Not only does acute depression exist, taking the trades as 
a whole, but, owing to the severe cutting of selling prices, 
many of the transactions entered into are of an unre- 
munerative character. A good many businesses are said 
to be financially in a very delicate state. The demand for 
silver and plated hollow-ware is on a very restricted scale. 
The Admiralty and War Office are now placing, or con- 
sidering the placing of, their annual contracts for stvel, 
tools and hardware. The quantities required by the 
Admiralty are much smaller than before the war, and they 
will no doubt suffer further reductions as the closing of the 
dockyards proceeds. Among the items required on naval 
account this year are 4000 stainless table and cheese 
knives with plated handles, while the requirements of the 
War Office include about 8000 table knives and carvers. 


Use of Smokeless Fuel. 


An interesting application of smokeless fuel for 
domestic heating purposes is being tried at Rotherham. 
John Brown and’Co., Ltd., at their offices in that town, 
are burning blast-furnace coke in an open fire-grate of 
apparently ordinary type, with highly satisfactory results. 

he fireplace has no underdraught, but a series of perpen- 
dicular flutings or channels at the back carry the necessary 
air required to aid the combustion. 


The Use of Coal Conveyors. 


A few weeks ago the Midland Institute of Mining 
Engineers appointed a special committee to make a full 
investigation into the question of the underground con- 
veying and loading of coal by mechanical means, with a 
view to bringing about an improvement in the output per 
man employed in the pits. Evidence of the value of these 
appliances was placed before the Institute last week by 
Mr. B. H. Pickering, who read a paper on ‘* Coal Conveying 
as Applied to the Barnsley Bed of South Yorkshire,” in 
which he set out the results of tests and experiments made 
during the past twelve or fourteen months at a colliery in 
the Doncaster district. Mr. Pickering said that he believed 
that in no previous instance had the experiment of con- 
veying in the Barnsley seam in the Doncaster area been 
tried. A shaker type of conveyor, delivering to a gate- 
end loader in the loading road, was installed at the face. 
The plant was driven by compressed air, and had an 
estimated capacity of 50 tons per hour to the loading 
point. It was first installed on an * end ” face, and it met 
with marked hostility on the part of the men, but that 
feeling was gradually broken down, and in a few months 
the men were all converted and had no desire to return to 
the “ tubbing”’ system. The advantages following from 
the use of the conveyors were shown by the following 
increased percentages :—Tions per man per shift, 36-75 ; 
average wage, 33-5; more rapid face advancement, 33. 
In a hand-got face the results were not so good, and Mr. 
Pickering attributed that chiefly to prejudice on the part 
of the workmen. He was strongly of opinion that the 
machines could be applied in a seam such as the Barnsley 
seam in South Yorkshire equally as successfully as in those 
parts of the South Wales and Scottish coalfields where 
they are now in use. 


Hadfields and a Motor Firm. 


For the past few years Hadfields, Ltd., of Shef- 
field, have had an arrangement with the well-known motor 
car firm of A. Harper, Sons and Bean, and their interests 
in that direction have now been readjusted in a favourable 
manner. Early in 1926 the Sheffield company secured the 
control of the affairs of A. Harper, Sons and Bean, and it 
now holds approximately three-quarters of the debentures, 
preference shares and ordinary shares. The directors of 
Hadfields, in their report, state that “ this interest has 
been acquired on such terms as to justify your directors in 
looking forward with confidence to a satisfactory return in 
the future.’ Hadfields’ profit for 1925 was £117,660, as 
compared with £80,662 in the previous year, and the 
ordinary dividend has been increased from 2} to 3 per 
cent., less tax. 


Local Contracts. 


The Great Western Railway Company announces 
that ship repair contracts have been given to the Sheffield 
firms of Cammell Laird and Co., Ltd., and John Brown 
and Co., Ltd. A Berlin correspondent states that Ger- 
many, which up to a short time ago was the chief supplier 
for the Russian electric industry, has been completely out- 
distanced by the English industry. He mentions that 
orders for the big Russian power stations at Schatutaare 
have been placed mainly with Vickers in London. 


Chesterfield Progress. 


At the opening of an electric service department 
by Chesterfield Corporation last week, some interesting 
details were given as to the progress made by the elec- 
tricity undertaking of the borough. It was stated that 
during the past year the sale of current had increased 
by 1,181,000 units. Lighting had increased by 22 per 
cent., power by 18 per cent., and cooking and heating by 
the remarkable figure of 82 per cent. The increase in 
consumers in three years was 225 per cent. The price of 
current for lighting had been reduced by jd. to 4d. per 
unit, and meter rents for cooking and heating were to be 
abolished. These reductions represented £2200. A sum 
of £2400 had been allocated towards relief of the rates. 
But for that allocation, a full penny per unit would have 
been knocked off the price of current for lighting, and the 
charge to power consumers would probably have been 
reduced. Another matter of interest at Chesterfield is the 
adoption of up-to-date methods of refuse collection find 
disposal. A Ministry of Health inquiry was held last 
week into the application of the Corporation to borrow 


gravels. The Town Clerk said that it was estimated that, 
when the full scheme of reorganisation had been completed, 
the cost of refuse disposal would be reduced from £4170 
to £3000 per annum, which was equal to the saving of a 
penny rate. 


New Pit-head Baths. 


An installation of pithead baths was opened last 
Saturday at Tinsley Park Colliery, Sheffield. There are 
100 cubicles in an up-to-date building lined with white 
glazed tiles. The baths have cost about £10,000, towards 
which £8000 has been contributed by the Miners’ Welfare 
Fund. The proprietors of the colliery have erected, in 
front of the building, a clock in memory of the eighty-nine 
men from the colliery who gave their lives in the Great War. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Trade Paralysed. 


Busrness in all industrial sections in the North 
of England has been completely held up this week by the 
crisis in the coal trade. The position is one of great diffi- 
culty, and the outcome of the negotiations between the 
coal owners and the miners’ representatives is awaited 
with grave concern. A stoppage of the pits would cer- 
tainly lead to a great industrial disaster. The huge coal 
and coke-consuming industries in this district would 
speedily absorb their stocks of fuel and have to close down 
within a very short time of the discontinuance of fuel 
deliveries. The position in the Northumberland and 
Durham coal trade is different to that in many other coal- 
producing areas, inasmuch as a very large percentage of 
» the coal won is for the export trade, and it is not easy to 
see how many of the collieries can carry on without help 
in some form or another. This month wages in Northum- 
berland would have been 35-42 per cent. on the basis, 
and in Durham 35-76 per cent. In the former county the 
minimum percentage is 100 and in Durham 110 per cent., 
and the Government's subvention makes up the difference. 
In their new terms, the owners offer 50 per cent. on the 
basis in Northumberland, and 53-49 per cent. in Durham, 
and this they have declared is the utmost the industry 
can stand. It is contended that even on these figures 
half the collieries in each county would make a loss. 


Cleveland Iron Trade. 


The Cleveland pig iron market is in a state of 
almost complete stagnation owing to the coal crisis, buyers 
and sellers alike being content to await developments. 
In spite of the fact that so little new business has been 
booked this month, output and deliveries have been well 
maintained in consequence of the existence of heavy run- 
ning contracts, and the Cleveland makers are in the happy 
position of being unencumbered with heavy stocks. No 
doubt if a coal settlement is reached producers will promptly 
need to fill their order books, as contracts are now rapidly 
petering out, but just now they are as reluctant as con- 
sumers to operate. They fear a rise in fuel prices, which 
will send up the cost of production, and prefer to see where 
they stand in that respect before they sell very largely 
ahead. Still there is plenty of prompt iron on offer at 
the recognised market rates, which to home consumers 
are as follows :—No. 1 Cleveland foundry iron, 73s. 6d. ; 
No. 3 G.M.B., 70s. ; No. 4 foundry, 69s. ; and No. 4 forge, 
68s. 6d. An addition of 6d. per ton is made to the fore- 
going prices in the case of export orders. 


Hematite Pig Iron. 


Extreme quietness continues to characterise the 
East Coast hematite pig iron trade, but makers have tired 
of cutting prices and are keeping the nominal quotations 
for mixed numbers unchanged at 76s., and No. | at 76s. 6d., 
these being uniform prices for both home and export. It 
is still the case, however, that concessions can be obtained 
for orders of any magnitude. 
Ironmaking Materials. 

Very little business is passing in the foreign ore 
trade, but deliveries under running contracts continue 
on a heavy scale. Best Rubio ore is unaltered at about 
21s. 3d. per ton c.i.f. Tees. Owing to the uncertain out- 
look in the fuel trade, sellers have been less inclined to 
sell coke at recent prices. On the other hand, buyers 
seem apathetic, and probably good medium furnace kinds 
are no more than 18s. 6d. per ton delivered at the works 
though some sellers ask 19s. 


Manufactured Iron and Steel. 


In the steel trade there has been some pressure 
for deliveries of constructional material, but apart from 
this the demand has fallen away almost to nothing, the 
coal crisis here again exercising a paralysing effect. Prices 
are unaltered. 


The Coal Trade. 


There has been no movement whatever in the 
Northern coal trade, owing to the uncertainty caused by 
the protracted deliberations in London. Both buyers and 
sellers have been unable to operate, and it is impossible 
to quote prices for May. In the meantime both North- 
umberland and Durham have suffered from the fact that 
buyers are disinclined,.in view of the uncertain outlook, 
to place business, and orders, as a consequence, are being sent 
out of the country. Supplies usually provided by Northum- 
berland and Durham are going to Westphalia and Silesia, 
whilst the United States have taken some orders. An 
order for 50,000 tons of best steam coals has been secured 
by Silesia tenderers at 17s. per ton c.i.f. shipment, to be 
made from Danzig in May and June. The offers for best 
Northumberland steams are said to have been round about 
19s. 3d. per ton. This is an illustration of the keen com- 
petition by Silesia in foreign markets. It is gratifying 








are also good orders for smal! steel balls and various wash- 


£7000 for the provision of refuse disposal plant at Stone- 


to note, however, that the order for the French State Rail- 
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ways for 100,000 tons of large and small steams has been 
secured by Tyneside merchants at a price, it is under- 
stood, of 20a. per ton c.i.f. delivery over the rest of the 
year. Market values are nominally unaltered, but some 
cargoes have been offered in second hands at slight dis- 
counts without, however, leading to business, as there 
has been great difficulty in the matter of loading turns 
owing to collieries being fully stemmed for April. In 
the Northumberland steam coal section sellers are not 
quoting for May pending the deliberations in London, 
and buyers are only inquiring for small lots, chiefly for 
the coasting trade. Best Blyth steams are nominally 
l6s., with Tyne primes and similar grades at a like figure, 
and second qualities at 15s. 6d. Stocks of small steams 
are fairly good, and values are unaltered. Best descrip- 
tions are at 8s. 6d., and second sorts at 8s. The export 
demand for coke is at a low ebb, and home requirements 
are small. ‘There are large stocks and prices are easy at 
18s. to 19s. for gas makes, 17s. to 20s. for patent foundry, 
and 26s. to 303. for beehive coke. 








SCOTLAND. 


(From our own Correspondent.) 
New Orders. 


Ir has been reported that an order for forty 
side-tank locomotives has been received by the North 
British Locomotive Company, Ltd., Springburn, Glasgow, 
on behalf of the Egyptian State Railways. This report 
is very gratifying in view of the considerable amount of 
unemployment in the district. The works in Springburn 
have been on short time for some weeks, and a large number 
of men had been suspended for an indefinite period. The 
British Tanker Company, Ltd., recently placed orders for 
six oil-carrying vessels of 10,000 tons deadweight and one 
of 6100 tons. Of the larger vessels, two will be built on 
the Clyde, one at Clydebank by John Brown and Co., Ltd., 
and the other at Port Glasgow by Lithgows, Ltd. The 
former will be fitted with twin-screw Sulzer engines and 
the latter with Burmeister and Wain Diesel engines, 
supplied by John G. Kincaid and Co., Greenock. The 
Caledon Shipbuilding and Engineering Company, Ltd., 
Dundee, has received an order to build a steamer of 3000 
tons for the passenger and fruit-carrying trade between 
Liverpool and the Canary Islands, on behalf of the Yeoward 
Line, Ltd., Liverpool. 


Steel. 


In most branches of the steel trace business is 
featureless. Makers are hopeful that the fixing of prices 
at a steadier level will prove beneficial when industrial 
conditions are more settled. Inquiries are perhaps a 
shade more numerous, but business on the whole is quiet 
at present. Specifications for plates and sections could be 
dealt with in greater volume, many of the works being 
at present occupied considerably below capacity. 


Steel Sheets. 


The demand for st 
and the flow of orders is weaker for ordinary light varieties 
for export. Some firms specialising in the production of 
the lighter gauges for home and export delivery are very 
busy, both in black and galvanised descriptions. On the 
whole, prices, though firm, are inclined to weaken some- 
what. 


eel sheets is somewhat irregular 


Iron. 


Reports from the ironworks hold practically 
nothing of fresh interest. Competition 1s extremely keen 
in both iron and re-rolled steel products, and business is 
still rather disappointing. The capacity of the mills is 
not in anywise taxed, and while prices are nominally 
unchanged, a good order could in all probability be more 
advantageously placed. Pig iron likewise is a very slow 
market. Demands are of a small day-to-day description, 
and as a rule could be easily met from stock. 


The coal market is dominated by the uncertainty 
as to the final outcome of the present conference between 
owners and miners. Business on export account is small, 
buyers evidently placing their orders in other markets 
where cheaper prices are obtainable, notably Germany 
and Poland. Some descriptions of Scottish coal have been 
inereased in price, owing to heavier home demands, but 
most fuels are comparatively easy. Lanarkshire ells and 
washed materials and Lothians steams are comparatively 
well placed. Splints have weakened through the decline 
in South American and Italian demands. Aggregate 
shipments amounted to 269,571 tons, against 265,485 tons 
in the preceding week and 205,428 tons in the same week 
last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


At the time of writing all the indications point 
to an eleventh hour settlement if an agreement is to be 
come to at all between the coalowners and the miners. 
During the past week hopes of a settlement being reached 
have rather weakened, and with the end of the month 
approaching, those engaged on the commercial side of the 
industry have had to resign themselves to waiting patiently 
for developments with practically no business to negotiate. 
Operations have, to all intents and purposes, come to a 
standstill, as the inquiry for next month’s shipment is 
very restricted, and energies have heen directed in the 
main to getting away steamers which are now in dock 
waiting to load. At the beginning of this week about 
twenty steamers were waiting their turn to get into berth, 
and, of course, shipowners and exporters are very anxious 








about sailing their boats by the end of the month. The 
coal market itself is little more than nominal, although 
there is no doubt that assuming there is no stoppage of 
work in the coalfield, most coalowners would accept prices 
showing a reduction of 2s. 6d. to 3s. per ton, as compared 
with the figures at the moment prevailing. The uncer- 
tainty is having a very prejudicial effect upon business. 
Tenders went in last week for the requirements of the 
Egyptian State Railways, viz., 150,000 metric tons of 
large steam qualities. They had to be in at Cairo on the 
2lst inst., and from the information which has come to 
hand, the lowest price was about 31s. 5d., submitted by 
Watts, Watts and Co., while Evans and Reid offered 50,000 
tons at 3ls. 7d. net c.i.f. Alexandria, and other tenders 
were fairly close. The tenders had to hold good for ten 
days, but the news has now been received that the adjudi- 
cation has been cancelled, from which it is assumed that 
the railway authorities have decided not to purchase. 
Whether this decision is due to the prices being considered 
relatively high, or to the fact that owing to the troubles 
between the coalowners and the miners delivery cannot 
be guaranteed is not known. It may be that both may be 
responsible. In any event, if the business goes elsewhere 
it will be a considerable loss to this market. Other in- 
quiries on the market are 10,000 tons for Constantinople, 
and 20,000 tons of Admiralty large coals for delivery May 
and June to the Norte Railways of Spain. Apart from 
these inquiries the foreign demand is negligible, and it is 
evident that a great improvement will have to be seen 
very quickly, otherwise more than half the collieries in 
this district will be idle for the best part of next month. 


Coalowners’ Terms. 


Towards the end of last week the South Wales 
coalowners issued their terms and conditions under which 
employment is offered to the workmen as from May Ist. 
Substantial reductions are entailed, but the owners offer 
alternative sets of proposals, one being for the present 
seven-hour day and the other for a working day of eight 
hours. In this coalfield the men are paid the 1915 standard 
rates plus a guaranteed minimum percentage of 42-22. 
The owners offer the standard rates plus 5 per cent. as the 
minimum for the existing hours of working or the present 
standard rates plus 30 per cent. as the minimum in the 
case of an eight-hour day. This, in effect, means that 
the present minimum wage of a collier for a full week would 
be reduced from £2 18s. 7d. to £2 3s. for a seven-hour day 
and to £2 14s. per week for an eight-hour day. In the 
case of day wagemen they also suffer reductions with a 
graduated scale for married and single men. Most of the 
day wage men receive at present a subsistence wage of 
8s. Ojd. a day, or £2 8s. 4d. for a full week. In place of 
this they are offered a wage with subsistence allowance 
varying from 6s. 8d. to 7s. 2d. per day, according to grade, 
in the case of married men and from 5s. 9d. to 6s. in the 
case of single men. The coalowners have also reduced 
from 14-2 per cent. to 5 per cent. the additional percentage 
on gross earnings granted to piece workers in 1919 as com- 
pensation for loss of output owing to the reduction of 
hours of work from eight to seven. The bonus turn to 
afternoon and night men is to be abolished, and men are 
to be paid for actual shifts worked only. The double 
shift is to be worked when and where required by the 
owners, while the supply of house coal to workmen is con- 
tinued heretofore. Of course, in some quarters the 
owners’ terms are strongly resented, and resolutions have 
been passed opposing them. 


as 


Colliery Officials. 


The Executive Council of the South Wales and 
Monmouthshire Colliery Officials’ Union has instructed 
its branches that, in view of the fact that notices have 
not been tendered to the officials and consequently no 
alteration takes place in their terms and conditions of 
employment, all members are requested to remain at work 
should a stoppage of work take place in the mines at the 
end of the week. 


Steelworkers’ Wages. 


Owing to the recent fall recorded in the ascer- 
tainment of steel bar prices for the quarter, the Iron and 
Steel Trades Confederation, acting on behalf of the Siemens 
steel workers in West Wales, has made formal application 
for the continuance of the er gratia allowance now made 
by the employers which would otherwise have terminated 
at the end of April. 


The Lianelly Strike. 


The strike of locomotive men at the South Wales 
Steelworks, Llanelly, continues, with the result that about 
1200 steel and tin-plate workmen in the employ of Richard 
Thomas and Company are still idle. The divisional sub- 
committee the Lron and Steel Trades Confederation 
at Swansea, last Saturday, considered the dispute and 
decided to take up officially the matter with the employers. 
Hopes are, therefore, entertained that a settlement will 
be effected ; but, in any event, it is feared that there would 
be a poor chance of an immediate resumption of work at 
the steel works owing to the generally unsettled state of 
affairs in the coal industry. 


of 


Current Business. 


Operations in steam and anthracite coals have 
been at a very low ebb during the past week. A certain 
amount of business has been done in odd parcels for quick 
shipment. in order to complete cargoes, for which current 
prices have been paid, but beyond this activity, business 
has been at a standstill. Present values are not being 
paid for supplies for loading next month, as it is realised 
that the market is sure to fall back considerably. The 
conditions are altogether very unsettled, and even if a 
stoppage of work is averted, it will be some time before 
stable conditions prevail, and it is to be feared that 
collieries will experience a shortage of orders. 














CONTRACTS. 


Tue Woopart-Dvucknam Vertica,r RKRerort AND OVEN 
Construction Company (1920), Ltd., has received from the 
South Australian Gas Company an order for the installation of 
Woodall-Duckham vertical retorts in the city of Adelaide. 
The plant is to be capable of carbonising 160 tons of coe! per day, 
and Gibbons (Australasia), Ltd., the licencees for the Woodall! 
Duckham Companies, will erect it. 


Tae Westincuovuse Brake anp Saxpy SionaLt Company 
announces that its representatives and licencees, McKenzie 
and Holland (Australia) Pty., Ltd., of Melbourne and Brisbane, 
have received an order from the New South Wales Government 
Railways for a further quantity of 500 resonated impedance 
bonds, style “ J,"” making a total of 1200 of these bonds ordered 
by the N.S.W.G. Railways within the past ten months. Like 
the previous 700, the 500 new bonds will be manufactured within 
the Commonwealth. 

Tue Irauian Brown-Bovert ORGANISATION has secured the 
contract for the electrical equipments for portions of the suburban 
system of the Ferrovia Nord between Milan and Saranno and 
between Bovisa and Meda, At present the work to be carried 
out consists of :—({1) Equipment for the sub-station at Novate 
consisting of three 2000-kilowatt power rectifier plants operating 
at a direct-current pressure of 3000 volts, the step-down being 
from three-phase 22,000 volts at 42 periods ; (2) equipment of 
eight four-axle motor coaches, each provided with four 184 horse - 
»ower—one hour rating— motors, operating two in series across 
3000 volts ; (3) equipment of eight trailer coaches, provided with 
drivers’ cabs 

Tue Great Western Rarmpway Company announces that the 
following contracts have been placed :—(a) Supply of fifty chassis 
for 4-ton goods lorries, John I, Thornycroft and Co., Ltd., Smith- 


square, 8.W. 1 : (6) supply of eighteen motor « mnibus chassis 


the Maudslay Motor Company, Ltd., Parkside, Coventry ; (c) 
supply of a Sentino’’ patented locomotive—the Sentinel 
Wagon Works, Ltd., Caxton-street, Westminster, 8.W. 1; (d) 


Cammell, Laird and Co., Ltd., Bix 


repairs to the ss. Reindeer 
Helier and St. Julien—John 


kenhead ; (¢) overhaul of ss. St 
Brown and Co., Ltd., Clydebank ; (f) overhaul of ss, St. Andrew 

Messrs. David Rollo and Sons, Liverpool ; (g) overhaul of as. 
Sir Francis Drake—the Bickle Engineering Company, Plymouth ; 
(h) steam heating of locomotive shops at Caerphilly and of new 
offices at Swindon—Colley, Meikle and Co., Ltd., 15, Great James 
street, W.C. 1; (¢) supply of two 30-cwt, electric luggage lifts 
at Queen-street Station, Cardiff, and an 8-cwt, electric lift at 
the west end of the general offices at Paddington—Smith, Major 
and Stevens, Ltd., Abbey Works, Northampton ; (7) construction 
of a bridge near Langley Green, and reconstruction of a bridge 
near Tipton—J ohn Cochrane and Sons, Ltd., Argyle-street, W. 1 ; 
(k) filling and levelling of a portion of the Corporation allotment 
ground at Aberystwyth—Messrs. Jonés Bros., North Parade, 
Aberystwyth ; (1) glazing a new roof at Handsworth and Smeth- 
wick Goods Station—W. Edgcumbe, Rendle and Co., Ltd., 5, 
Victoria-street, 8.W. 1; (m) adaptation of 407, Oxford-street, 
London, for a ticket office and inquiry bureau—Samuel Haskins 
and Brothers, Ltd., Blackhorse-lane, Waelthamstow, E. 17; 
and (n) repairs to transit shed and cattle pen accommodation 
at Waterford—Messrs. John Hearne and Sons, South Parade, 
Waterford. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Anprew Scorr asks us to announce that he has closed 
his offices at 39, Victoria-street, Westminster, and joined the 
staff of the Woodall-Duckham companies. 

Mr. H. P. Lawson, lately a director of Cole, Marchent and 
Morley, Ltd., Bradford, has been appointed sales manager for 
Hick, Hargreaves and Co., Ltd., Soho Lronworks, Bolton, 

Mr. Jon~x W. Haru, M. Inst. C.E., M.I. Mech. E., consulting 
engineer, of Quality House, 25, Temple-row, Birmingham, informs 
us that he has been joined in partnership by Mr. Harry Jackson, 
Assoc. M. Inst. C.E., A.R.S.M., M. Inst. Struct. E., and that in 
future the firm will practise as Hall and Jackson. 

Mr. Bastt Jonunson was appointed managing director of 
Rolls-Royce, Ltd., in place of the late Mr. Claude Johnson, at 
@ meeting of the board of directors on April 23rd. Mr. Johnson 
has been with the company for eleven years, and, as general 








manager, he was closely associated with the late Mr. Claude 
Johnson during those years. 
SrrincBANK, motor vessel; built by Harland and Wolff, 


Ltd., to the order of the Bank Line, Ltd.; dimensions, 434ft. by 
53ft. 9in. by 37ft.; 5200 gross tonnage. Engines, two sets of 
Harland-B. and W. six-cylinder four-cycle motors ; constructed 
by the builders ; launch, April 13th. 

Orestes, motor ship; built by Workman, Clark and Co., 
Ltd., to the order of Alfred Holt and Co.; dimensions, 476ft. by 
58ft. by 35ft. 3in. Engines, twin sets of eight-cylinder Bur 
meister and Wain four-stroke Diesel; constructed by the 
builders ; launch, April 14th. 








Dovsite Curtixc Toor-Bnox.—The double cutting tool-box 
for planing machines is no new thing, and many interesting forms 
heve appeared from time to time. The latest is one w hich is now 
being made by C. Redman and Ltd., of Halifax. It 
employs a single tool with double cutting edges which is so 
mounted in the tool-holder that it has a metai-to-moetal bearing 
on both strokes. The box is provided with a tilting motion to 
enable the tool to be set to the proper cutting position at each 
end of the stroke. We are informed that the makers’ tests of 
this tool-hox havo been quite satisfactory and, as one might 
expect, considerable time is saved by its use. 


Sons, 


Tue Junior InstiruTion oF Enorxeers.—The annual dinner 
of the Junior Institution of Engineers, which was held at the 
Monico on Tuesday evening, under the chairmanship of Mr. J. 8 
Highfield, was the occasion of a number of references to speed of 
travel, on account, no doubt, of the fact that Sir Sefton Brancker 
was the first speaker, and it was rather remarkable, in view of the 
general impression that America is the land of speed, to hear from 
him that in Detroit a trip in an aeroplane is looked upon a: 
quite an adventure. Mr. A. J. Simpson, who responded to the 
toast of “‘ The Institution,” pointed out the merit of flying as 
@ means of transport on account of the fact that “ they drop 
you just where you want to go ’’—a remark which caused much 
amusement Sir Frank Dyson also had some remarks to make 
about travel, but they went to show how little was the advance 
which had been made since early historical days, as Caligula 
and Peel both took nineteen days to get from Rome to the 
French shore of the English Channel. Both Mr. Tennant and 
Mr. Reavell made a plea for the greater appreciation of the 
commercial side of engineering, the former saying that if he had 
a million he would found a Chair of Engineering Economics. 
The toast of ‘“‘ Our Guests *’ was proposed by Mr. R. L. Kirlew, 
while that of ““ The Chairman " was given by Mr. C. E. Atkinson, 
but there was, as usual, a host of other toasts of an informal! 
character, which were called for by Mr. Tookey with the help of 
the Institution’s spanner. 
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Current Prices for Metals and Fuels. 



































































(6) Home Prices 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f,o.b, for export. 


(a) Delivered Glasgow. 


according to analysis; open market 17/6 to 19/- at ovens. 


All delivered Glasgow Station. 














Boiler Plates 10/- 


{ Latest quotations available. 


extra delivered England. 





(7) Export Prices—f.b. Glasgow. 


(9) Per ton f.0.b. 

















* For blast-furnaces only, 


(6) Delivered Sheffield. 





17/ 


(c) Delivered Birmingham. 


Export, 
15/9 
16.6 

16.6 to 17 


15,9 
14 -to 146 
139 
16/9 
17 to 17 4 
17/- 
12,6 to 14/9 
21 
14/-to 15 
i4 
13/~ to 13/6 
14 to 143 
13,6 
14,6 to 14/9 
13/6 
13/6 
23 
10 — ty 48 
24 
16 
lé/6to 15 
Ss to 8 6 
13 to 13/é 
20-- to 22 
18 6 to 19 
15'— to 15/6 
20 /- to 22 
18/— to 20 
16/— to 17 
26/— to 27 
24 6 to 25,6 
24/— to 25/- 
31 to 22 
256 to 26 
24 6 to 25/- 
24/- to 25 
23 6 to 24 
17 to 18/- 
16.-to 17 
i9 to 26 
26 6 to 27 
18 —to 18 6 
24 to 25 
20/— to 21 
15/— to 16/- 
49 /—- to 50 
25/— to 30 
22/-to 24 
26/— to 26/6 
39— to 40 
32/6 to 35 
27/— to 29/- 
47/6 to 50 
47/6 to 50 
42/6 to 44/- 
23 /— to 25 
7/6to & 
12/6 to 13'6 
22/6 to 24.6 
20/— to 22/- 
11 /— to 15/- 


16/6 to 17/6 


IRON ORE. STEEL (continue/). FUELS. 
N.W. Coast N.E. Coast Home Export. SCOTLAND 
Native 18/- to 21/- ts. d fs. d £ os. d./ LanarKsnire 
(1) Spanish 18,— to 21 Ship Plates 7 2 '¢ (f.0.b. Glasgow)—Steam 
(1) N. African 18/—to 21/ Angles - El 
N.E. Coast Boiler Plate lL 1 0 Splint 
Native a Joists Zane Trebles 
Foreign (c.i.f 21/3 Heavy Rails s v0 O Doubles 
Fish-plates is 0 Oo ri Sinaten 
Channels 10 56 0 £9 to £95] ayesnire 
Hard Billets 8 2 6 (f.0.b. Ports)—Steam 
PIG IRON. Soft Billets 75 0 3 ae 
Home. Export, | N.W. Coast— e ae Trebles 
© a. d. <6 2a Barrow FIFESHIRE 
(2) ScoTLanp Heavy Rails 8 0 OF ave (f.o.b. Methil or Burnt- 
Hematite tt: 2 ; Light Rails 8 5 Oto 810 0 island) Steam 
No. 1 Foundry 319 Oteod I 6 Billets 710 Oto 9 O OF Sereened Navigation 
No. 3 Foundry 316 6to3 19 0 MANCHESTER Trebles 
, Bars (Round) 8 0 Oto & 5 O Doubles 
N.E. Coast (others) 8 0 Oto 8 5 0 Singles 
Hematite Mrxed Nos, 3.16 0 3.16 0 Hoops (Best ) 3 5 0 13 0 | Lorurans 
No. 1 ; 16 6 316 6 (Soft Steel) Ww 0 A 915 (f.o.b. Leith) —Best Steam 
Cleveland Plates vel aA os Sen @ Se ondary Steam 
No. 1 313 6 314 0 » (Lanes. Boiler) 11 1 0 Trebles 
Silicious Iron 312 6 3.13 0| Suerriecp Doubles 
No. 3G.M.B ; 10 0 310 6 Siemens Acid Billets Ww 10 0 Singles 
No. 4 Foundry ; 9 O 39 6 Bessemer Billets 1 5 («© ENGLAND. 
No. 4 Forge , ee 39 0 Hard Basi» 8 12 6 (8) N.W. Coast 
Mottled a. ae 5. es 2 Intermediate Basi 8 2 6 Steams 
White a a ae 6 Soft Basic 615 0 Household 
Hoops - 12 0 06 Coke 
Mn LANDS Soft Wire Rod 910 0 NORTHUMBERLAND 
(>) Stafis. . Mrptanps— Best Steams 
All-mine (Cold Blast ww 10 0 Small Rolled Bars . 715 Oto 8 O Oo Second Steams 
North Staffs. Forge .. 317 6 s Billets and Sheet Bars.. 6 2 6.. .. Steam Smalls 
” » Foundry.. 4 7 6 rs Sheets (20 W.G.) 11 10 Otol2 0 0 Unscreened 
3) Northampton Galv. Sheets, f.o.b L’pool 15 5 Otol5 lO 0 Household 
Foundry No. 3 ‘ aa + 3 Ote3 4 O Angles 7 2 6 DurHam— 
a : “oie . 25 Oto216 0 Joists 7 2 6 Best Gas 
Tees ; ’ ; 8 2 6 Second. . 
3) Derbyshire Bridge and Tank Plates 717 6.. .. - Household 
No. 3 Foundry 3 6 Ote3 FT O Boiler Plates ll 0 Otell 10 O Foundry Coke : 
Forge 3.0 0to3 2 O SHEFFIELD Inland. 
| pena anaenl Best Hand-picked Branch 31/- to 34 
3) Lincolnshire Barnsley Best Silkstone 28 /- to 30 
No. 3 Foundry 3.8 =¢«0 . NON-FERROUS METALS. Derbyshire Best Brights 26 /+ to 28 
No. 4 Forgs . 3 5 6 orenapa— House 24/— to 25 
Basic * 3 6 0 Tin-plates, L.C., 20 by 14 19/— to 19/6 .. Large Nuts 17/- to 20 
Block Tin (cash) 79 0 O a a 
4) N.W. Coast a (three months 69 15 0 r Saal as Ste. 26 ‘ 
N. Lanes. and Cum. Copper (cash) ‘ 57 5 0 Yorkshire Hards Li to 19/6 
47 6(a) tn cnditie se 3 ¢ Derhychise Hards 16/— to 19 
Hematite Mixed Nos. .. iP 10 0 (6) Spanish Lead (cash ) 28 12 6 Rough Cute - . maerovg 
‘4:15 O(c) (three month-« 29 ° 6 Nutty Sacks 1/6to 9/- 
- : . ees | Smalls — - $6to 6 
Spelter (cash) 7 ssl 3 Blast-furnace Coke (Inland)* 
» (three months).. 32 16 3 2 ». (Export to 
MANUFACTURED IRON. Maxcursten . 
Copper, Best Selected Ingots 62 2 6 | CARDIFF 9) SOUTH WALES. 
Home. Export. Electrolytic 6517 6 Steam Coals : 
«6 2. £s. d. Strong Sheets 9 0 0 Best Smokeless Large 
ScoTLaNb Tubes (Basis Price) o 1 OF Second ,, ” 
Crown Bars 1l 0 O Brass Tubes (Basis Price) 0 0 11} Best Dry Large 
Best Condenser = Ordinary Dry Large 
Lead, English 30 10 O Best Black Vein Large 
N.E. Coast »» Foreign 29 12 6 Western Valley Large 
Common Bars if - Spelter 33 5 0 Best Eastern Valley Large 
Ordinary ee 
L.ANCS. . 3 : 
Best Steam Smalls 
Crown Bat - it 0 0 _ FERRO ALLOYS. Ordinary ” 
Second Quality Burs 915 UO : Washed Nuts . 
anes 14 0 O (AU prices now nominal.) a 
I a No. 3 Rhondda Large 
Yorks ituaie” nt ghar ‘ — 
Crown Bars 12 10 0 Per Yon Per Unit No. 2 Large 
Best Bars in Ww 0 F . 2 . J >>” : as papal Through 
erro Chrome, 4 p.c. to 6 p.c. carbon £22 10 0 7/6 : 
Hoops if lo 0 6 p.c. to 8 p.c £22 0 0 7/3 E _— 
~ _ 7 — ‘ Foundry Coke (export ) 
MIDLANDS 8 p.c. to 10 p.c. £20 15 0 6/6 Furnace Coke (export ) 
Crown Bars te lt O Otoll lo O ’ Specially Refined Patent Fuel 
Marked Bars (Staffs 8O  O-uPiccri. ow »» Max. 2 p.c. carbon £38 10 0 12/6 Pitwood (ex ship) 
Nut and Bolt Bars © 5 Otol0 10 6 » Ilp.e. “ £44 10 0 15 Swanena 
Gas Tube Strip 12 5 Oto}J2 10 0 ” 0-70 p.c. carbon £54 10 0 17/6 Anthracite Coals : 
o carbon free 1 /54d. per Ib. Best Big Vein Large 
Metallic Chromium 3/3 per Ib. Seco 
STEEL. Ferro Manganese (per ton) £15 for vais Red Vein ny 
; ” ‘ : i adh aaa Machine-made Cobbles 
(6) Home. (7) Export. » Silicon, 45 p.c. to 50 pc. £11 15 0 seale 5/— per Nuts 
£ s. d, ga, cl os nes ‘ Beans .. 
(5) ScorLany ” , 75 pu £20 10 0 seale 6,— per cn es 
Boiler Plates .. i. ©..@ Vanadium 14 ger Ib, res afro 
Ship Plates, jin.andup.. 7 12) 6 700 Molybdenuin 6/— per Ib. aD y ulm 
io Aik ss 72 6 a bss s Steam Coals : 
=* » Titanium (carbon free) O/1LL per Ib. Loree 
Steel Sheets, under °/,,in. Nickel (per ton) £170 
to jin... ; .. #25 6000: se Cobelt i> 10/- per Ib. oo 
Sheets (Gal. Cor. 24 B.G.) £15 7 6to £16 108.) atuminium (per ton) £112 Cuno Tascudh 
(1) Delivered. (2) Net Makers’ works. (3) f.0.t. Makers’ works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayreshire, 


(8) Except where otherwise indicated, 


, with fluctuations 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
The Situation. 

Tue only factor that influences business is the 
desire of consumers to buy on a rising market. Under 
normal conditions that factor would encourage a general 
activity, but at present it merely creates an irregular 
demand which insures employment to some firms while 
others are almost destitute of work. There are some 
engineering companies which are quite satisfied with the 
volume of business transacted. Others are slowing down 
and running short time. It is even affirmed that one big 
concern in the Paris district specialising in locomotives, 
bridgework and the like, and another in the Nord, which 
turns out mainly heavy steel plate pressing work, will 
soon close down unless an improvement takes place in 
the meanwhile. The chances of such an improvement 
do not appear encouraging in view of the steadily increasing 
cost of living due to the continued depreciation of the franc, 
for wages necessarily follow the movement, and at the 
moment there is certainly a great deal of unrest amongst 
workers, who are drifting into an agitation for higher wages. 
The only thing that deters them at present is the pre- 
carious situation of manufacturers, who find production 
costs increasing so rapidly that they experience great 
difficulty in selling at profitable prices, and it is probable 
that if a demand were made for increased wages, they 
would have to consider very seriously the possibility of 
being able to continue to work under present conditions. 
The higher import duties have had the immediate effect 
of putting up prices, beginning with raw materials and 
imported commodities, and, with the continued devalorisa- 
tion of the franc, it is feared that selling prices have already 
reached a point very near the limit of the purchasing 
capacity of consumers. There are, nevertheless, certain 
industries which are fairly prosperous, notably electrical 
engineering, which is benefiting from electrical enterprise 
all over the country, and in view of what has still to be 
done with the national electrification scheme, the future 
is promising. Makers of agricultural machinery also have 
never been sO busy as they are now. 


Narrow-gauge Railways. 


Long before there could be any question of replac- 
ing the narrow gauge railway with cheaper and more con- 
venient forms of transport, many rural districts in this 
country were well equipped with what were called 
‘chemins de fer économiques.” These light railways, 
usually laid by the roadside, undoubtedly rendered good 
service at a time when there was no other means of transport, 
and they were even supposed to be indispensable for the 
economical development of the country. The railways, 
however, were far from justifying the name attached to 
them, for being unable to pay their way many were aban- 
doned, and now that the motor lorry and omnibus have 
penetrated into the remotest districts, it is suggested that 
the light railways should be suppressed altogether. This 
has brought a reply from one of the companies which 
affirms that the light railway is not moribund, that it is 
capable of more than holding its own with motor traction, 
and that it has the further advantage of not destroying 
the roads, as is alleged to be the case with heavy motor 
vehicles. It is explained that light railways could pay 
their way if the companies were allowed to increase fares 
and rates in the same way as is being done on the big rail- 
way systems. Economies may also be effected by replac- 
ing steam locomotives with petrol motors. In a word, 
the companies running light railways are not disposed to 
abandon them in face of the growing road motor com- 
petition. and believe even that a new lease of life can be 
given to the railways by adapting them to modern con- 
ditions. 


Railway Progress. 


Unless the trade situation should take a decidedly 
unfavourable turn detrimental to railway traffic, it seems 
probable that most of the railway companies will be able 
to wipe out their annual deficits by 1927, when the State 
will definitely withdraw its guarantee. According to the 
report of the P.L.M. Company the deficit, which amounted 
to 253 million franes in 1922 and was reduced to 53 million 
francs in 1924, fell, in 1925, to 5,500,000 f. As the working 
expenses were much higher the reduction of the deficit 
was due entirely to a considerable increase in traffic. The 
greatest improvement was in goods traffic, which corres- 
ponded with a general industrial activity, and it remains 
to be seen whether, with the present slackening of business, 
the improvement will be maintained. Since the rates 
were increased at the beginning of the year, there has 
been a further augmentation of traffic receipts and, appar- 
ently encouraged by this success, the authorities have 
decided to put them up another 6 per cent. next month 
At the same time the railway companies have sent large 
sums of money in perfecting their equipment for dealing 
with the traffic. More has certainly been done during the 
past four years than in any similar period. 


The Rhine-Rhone Canal. 


The failure of the State to participate financially 
in public works is responsible for the holding up of nearly 
all the big inland waterway undertakings. A considerable 
amount of money has already been spent upon the canal 
between the Rhine and Rhone, with the idea of permitting 
300 tons barges to navigate between Lyons and Strasburg. 
As the State is unable to contribute its share, the work is 
practically suspended. Its completion will necessitate 
an expenditure of between seven and eight million francs, 
the greater part being required for the construction of a 
reservoir at Valdieu, which will be fed by five small rivers. 
As nothing can obviously be expected from the State, 
the fifteen Chambers of Commerce and eight Conseils 
Généraux interested in the success of the undertaking 
were represented at a meeting held recently at Mulhouse, 
when it was decided to raise the money to complete the 
canal improvements. As soon as the various bodies inter- 
ested agree to the extent of their participation, powers will 
be applied for to raise the money for the completion of a 
canal which will be a continuation of the Rhone and will 
eventually provide an uninterrupted waterway between 
Alsace and Marseilles. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri in . 

When an abridgment ise not illustrated the Specification is 
withoui drawings. 

Copies of Specifications may be obtained at the Patent O, e 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Speci ficati 





INTERNAL COMBUSTION ENGINES. 
249,270. February 2nd, 1925.—Ienrri0on or Expiosive Mix- 
TrurEs, O. 8. Wolstenholme, Fouad 1, Government School, 
Abbasia, Cairo, Egypt. 
The inventor proposes to ignite the explosive charge of an 
internal combustion engine by the sudden compression of @ part 
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of the charge. The compression is effected in a tube A of fused 
silica or quartz by means of a plunger B. The open end of the 
tube is closed by a ball C and minute passages D are provided 
for the escape of the compressed charge into the combustion 
ehamber.— March 25th, 1926. 


249,327. April 3rd, 1925.—Compvustion CuamBers, R. Haddan, 
31, Bedford-street, Strand, London, W.C. 2. 

In this engine a cavity B is formed in the piston. It com- 
municates by means of & narrow possage H with the combustion 
chamber E. During the compression stroke air, which has been 
admitted by the valve F, is compressed, and a stream of highly 
compressed air is forced through the passage H into the cavity. 


N°249,327 





During the latter part of the stroke fuel is injected past the valve 
D, and as there is no unrestricted passage into the cavity, some 
mixing of fuel with hot air oceurs before the fuel enters the 
cavity. Consequently a mixture of fuel and air is forced into the 
cavity, where the mixture is completed, by addition of air, and 
ignition takes place, the ignition being propagated into the 
chamber E. The products of combustion are exhausted through 
the port controlled by the valve G.— March 25th, 1926. 


DYNAMOS AND MOTORS. 


237,911. July 29th, 1925.—IMPROVEMENTS IN AND RELATING 
TO DyNamo-ELEcTRIC Macuines, International General 
Electric Company, Incerporated, of 120, Broadway, New York. 

This specification describes an asynchronous self-starting 
motor. uoieainees: conditions of the rotor alter with the number 
of revolutions, so that, in starting, the motor shows similar leak 
conditions to machines built on the Boucherot principle, while 
in normal running the leakage conditions of the ordinary 
asynchronous motor are obtained. The‘rotor has a working 
winding A of slight resistance and a starting winding B on the 
slot head of high resistance. Both windings may be constructed 
with a common or separate short-circuiting ring. The slot base 
and the slot head, in which the windings A and B are respectively 
placed, are connected by a slit in which a magnetically con- 
ducting body C, for example, an iron bar, is movably arranged. 

This bar may be constructed as shown in the lower illustration. 

In starting, the bar is pressed against the winding A by one or 

more plate springs D so that the conductivity for the stray lines, 

which enclose the winding A, is increased. With an increasing 
number of revolutions the bar is pressed outwards by the centri- 
fugal force acting upon it. The bar is enabled by means of the 

U-shaped construction of the starting winding B to slide into the 

latter. In this way the resistance for the leakage lines of the 





working winding is considerably increased, and the power 


factor becomes approximately the same es that for the motor 
free from current displacement. Owing to the slight le 
between the two windings A and B the starting winding in normal 


N°237,911 





ra 








working is almost entirely without current, and, as compared 
with current-displacement machines of the usual type, the 
efficiency is increased.— March 25th, 1926. 


249,237. December 30th, 1924.—IMPROVEMENTS IN AND RELAT- 
ING TO DyNAMO-ELECTRIC Macutnes, The British Thomson- 
Houston Company, Ltd., of Crown House, Aldwych, 
London, W.C. 2, and Frank Percy Whitaker, of 237, 
Clifton-road, Rugby. : 

This invention relates to dynamo-electric machines of the kind 

known as self-synchronising motor converters. The slip rings A 


of the induction motor rotor are shown connected in series with 
RB. 


the resistance sections These sections are connected by 
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the lead C to the polyphase switch D, from which leads are 
taken to suitable points E on the resistance sections. When 
the machine is first being started the switch D is closed, thus 
short-circuiting the lower portions F of the resistance sections 
and leaving only the upper portions G in circuit with the slip 
rings. When the rotor has reached a predetermined speed the 
switch D is opened, thus connecting in the whole of resistance 
sections D and thereby reducing the starting torque owing to 
current passing through the resistance.— March 25th, 1926. 


SWITCHGEAR. 


242,968. October 28th, 1925.—ImMPROVEMENTs IN PROTECTIVE 
Devices ror Use in Potypnase CURRENT INSTALLATIONS, 
Aktiengesellschaft Brown, Boveri et Cic., Baden, Switzer- 
land. 

This invention has reference to protective devices for use in 
polyphase current installations designed to become operative 
when an overload occurs on one or more of the phases. In the 
diagram A is a resistance inserted in the field circuit of the 
exciter C of the polyphase generator B. This resistance is con- 
trolled by a member D which normally occupies a position in 
which the resistance A is short-circuited. The member D is 
held in this position by a spring F. The member D 
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carries a plate E whieh occupies 4 position 
an electro-magnet G, and the ends of two two-armed 
levers M N. Ths levers M N are connected with and 
operated by the armature of electro-magnets H I respectively. 
K K K are adjustable tension springs which act on the armatures 
of the electro-magnets G H I and oppose their movement. Each 
of the windings of the electro-magnets G H | is connected through 
an independent current transformer O with one of the jeads 
RST. If an overload occurs in one of the phases, say, in phase 
S, the electro-magnet I is energised to actuate the lever M which 
strikes and raises the plate E and with it the member D. The 
short circuit on the resistance A is removed, wholly or partly. 


opposite to 





the exciting current is reduced and the potential of the generator 
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B falls. In the case of an overload of equal amount in two or all 
the phases the electro-magnets energised by the phases are caused 
to operate the member D. In order to minimise the energy 
necessary for operation of the member B the spring F is made as 
weak as possivle.—March 25th, 1926. 


TELEGRAPHS AND TELEPHONES. 


243,379. November 20th, 1925.—IMproveMENTs IN Hicu- 
FREWUENCY TRANSFORMERS, Société Frangaise Radio- 
Electrique, of 79, Boulevard Haussmann, Paris, France. 

The wave length range of the high-froquency transformer 
described in this specification may be adjusted after manu- 
facture and it may be efficiently employed in apparatus com- 
prising several amplification stages. The transformer comprises 

a cylindrical support A composed of insulating material, such 
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as ebonite, closed at both ends by cheeks and surrounding the 
magnetic core B, which is composed, for example, of a bundle of 
small soft iron wires. A winding C is wound upon the cylinder 
A, preferably in a single layer, and is covered with a sheet of 
insulating material D, upon which the second winding E is 
wound. F is an outer conducting ring, surrounding the second 
winding and arranged so that it may be moved longitudinally 
relative to the core for adjustment purposes.—March 18th, 1926. 


MEASURING AND TESTING INSTRUMENTS. 


248,960. May Sth, 1925.—Spectrroscopges, C. J. Beck, Lister 
Works, Dickenson-street, Kentish Town, N.W.5, and 
R. and J. Beck, Ltd., 68, Cornhill, London, E.C. 3. 

This instrument is intended for the ready determination of 
the position of a line or band in the 
spectrum. In it a slit A is placed in 
the focal plane of a collimating lens B, 
and a compound prism C is placed be- 
hind this lens, the eye being placed at 
D for observation. The surface C! is 
1 coated with a diffraction grating of 
which the grating may consist of lines 
ruled upon this surface. Direct light 
ALY not diffracted—is refracted by surface 
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c Mae? C!, reflected to the left by surface C* 
er and then is refracted by surface C® in 

pik: such a way that an eye placed at D 
co —ip does not see it. The bundle of the first 


order diffracted from the grating is 

reflected by the surface C*, which is 

partly silvered over its entire area, in 

such a direction that on subsequent 

refraction by the surface C* the mean 

angular direction of the spectral bun- 

dies is partial to the axis of the instru- 

ment. A portion of the light, however, 

from the collimating lens B passes into 

the compound prism through the sur 

face C*, which is parallel to C%, then 

passes through the semi-silvered surface 

C* and emerges after refraction at sur- 

i face C* in a direction parallel to its 

original direction and superimposed up- 

| on the bundles that entered the prism 

= through surface C', so that an eye placed 

A at D sees the spectrum with an image 

of the slit A superimposed upon it at the 

same time. If the compound prism is 

tilted on an axis parallel with the slit 

A and at right angles to the axis, the 

spectrum is moved in a direction parallel to its length and the 

slit image remains stationary. If the motion is imparted by 

a screw acting at right angles to the axis. a motion is produced 

in which the travel of the screw is proportional to the sine of the 

angular movement produced. By this means, an approximate 

scale of wave lengths can be made by dividing a drum attached 
to the screw._—March 18th, 1926. 


MISCELLANEOUS. 


249,318. March 19th, 1925,—IMPROVEMENTS RELATING TO 
THERMO-ELECTRIC CELLS, Metropolitan-Vickers Electrical 
Company, Ltd., of 4, Central-buildings, Westminster. 

The thermo-electric cell described in this specification com- 


N°249,318 


— 
| 
! 







| 
| 


\ 
N 
NY 


? 
ZZ 





prises @ base A generally in the form of a flat plate of insulating 
material, such as asbestos, upon the surface or surfaces of which 
there is a series of strips B and C of metal of different kinds 


vide such a structure the surface D of the base may first be 
covered with a sheet of material having openings corresponding 
to the strips B, and a suitable metal, such as copper, is sprayed on 
the surface, after which the pattern is removed and another 
pattern corresponding to strips C of a different metal, such as 
zine, is appli The second metal is then sprayed on. Any 
suitable method, such as the Schoop metal spraying process, 
may be utilised for spraying the metals. Terminals E are pro- 
vided by spraying a suitable portion along the ends of the plate. 
A thermo-electric element is thus produced consisting of a series 
of junctions along the top and bottom edges F of the insulating 
plate. A suitable number of such plates are assembled on edge 
in a container having a nichrome resistance element in the 
bottom, the upper edges of the plates being exposed to the 
atmosphere. arch 25th, 1926. 


248,978. June 18th, 1925.—Tuermosratic Arraratus, J. W. 
Kirkland, Crown House, Aldwych, London. 

It is suggested in this specification that the use of metallic 
thermostats for the control of switches is often very inconvenient 
on account of their small range of movement, regardless of the 
large forces available. In the apparatus, the rods of different 
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expansion coefficients A A and B are connected together at the 
bottom and at the top have ball bearings embracing a spindle. 
‘The spindle is excentric for the centre bearing, and the natural 
result is that expansion of the rods produces an angular move- 
ment of the spindle, the extent of which is dependent on the 
amount of the excentrisity.— March 18th, 1926. 





Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col » are requested to note 
Ont, SOC een & Gaathe, ean a 
should reach this o on, or before, the morning of the Wednesday 
of the week ing the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








TO-DAY. 


INsTITUTION OF CiIvIL ENGINEERS: BIRMINGHAM AND Dis- 
TRICT AssociaTION.._Chamber of Commerce, New-street, Bir- 
mingham. Annual general meeting. Paper, ‘Notes on a 
Recent Visit to Canada and the United States of America,’ by 
Mr. A. W. Willett. 6 p.m. 


INsTITUTION OF ELEcTRICAL ENGINEERS : Scotrisn CENTRE.— 
Y.M.C.A. Hall, Constitution-road, Dundee. Lecture, “‘ The 
Past, Present and Future Development of Wireless Telephony,” 
by Captain P, P. Eckersley. 7.30 p.m. 


InsTITUTION OF MECHANICAL ENGINEERS,—Storey’s-gate, 
Westminster, London, 8.W. 1. Informal meeting. Discussion, 
“Marine Oil Engines in Practice,”’ introduced by Mr. C. W. J. 
Taffts. 7 p.m. 

JuNion INsTITUTION OF ENGINEERS.—Royal United Service 
Institution, Whitehall, London, §8.W.1. Gustave Canet 
Memorial Lecture, “‘ Air Transport,”’ by Air Vice-Marshal Sir 
W. Sefton Brancker. 7.30 p.m. 

Roya InstiruTion or Great Brirarin.—21, Albemarle- 
street, London, W. 1. Discourse, “* Wireless in the Empire,”’ by 
Dr. W. H. Eccles. 9 p.m. 


SATURDAY, MAY Isr. 


INsTITUTE OF British FouNDRYMEN: LaNCasHIRE BRANCH. 
—College of Technology, Sackville-street, Manchester. Paper, 
‘ Refractories in the Foundry,” by Messrs. H. V. Grundy and 
A. Phillips. 4 p.m. 

INSTITUTION OF MUNICIPAL AND County ENGINEERS.—South- 
Eastern District meeting at Margate. 11 a.m. 


Royat InstirvTion or Great Brirain.—21, Albemarle- 
street, London, W. 1. Annual meeting. 5 p.m. 


MONDAY, MAY 3xp. 


INSTITUTION OF ELECTRICAL ENGINEERS : WESTERN CENTRE. 
Chamber of. Commerce, Cambrian-place, Swansea. Paper, 
“ The All-electric House,” by Professor 8. Parker Smith. 6 p.m. 
Roya Iwstircerion or Great Brrrarx.—21, Albemarle- 
street, London, W. 1. General meeting. 5 p.m. 

_ Society or ENGINgcERS.—The Science Museum, South Ken- 
sington, London, 8.W. 7. Paper, ** Landmarks in the History 
of Prime Movers,” by Mr. H. W. Dickinson. 5.30 p.m. 


TUESDAY, MAY 4rus. 
INsTITUTE OF MARINE ENGINEERS.—85—88, The Minories, 
Tower Hill, London, E.1. Paper, “Steam Pipes for Super 
High Pressure,” by Mr. J. A. Aiton. 6.30 p.m. 
WEDNESDAY, MAY 5ru. 
ELECTRICAL ASSOCIATION FOR Women.—Lesser Free Trade 
Hall, Manchester. Public meeting in connection with the Man- 





having junctions at or near to the edges of the plate. To pro- 





chester District Branch. 7.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Savoy-place, Vic- 
toria Embankment, London, W.C. 2. Wireless Section meeting. 
Paper, “‘ On the Cause and Elimination of Night Errors in Radio 
Direction Finding,” by Dr. R. L. Smith-Rose and Mr. R. H. 
Barfield. 6 p.m. 

Royat Socrery or Arts.—John-street, Adelphi, London, 
W.C. 2. “ Radio: Its Past, Present and Future,’ by Mr. C. F. 
Elwell. 8 p.m. 


THURSDAY, MAY 6ru. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—-Cavendish Café, 
Cornmarket, Derby. Derby Graduates’ meeting. Paper. 
“ Inspection in the Building of an Automobile Chassis,”” by Mr, 
J. Topham. 7.30 p.m. 

Royat Instirution or Great Brrrars.—21, Albemarle- 
street, London, W.1. “The Imperfect Crystallisation of 
Common Things,” by Sir William Bragg. 5.15 p.m. 


THURSDAY AND FRIDAY, MAY 67H anp 7ru. 
Iron AND Sree. Instirvre.—Institution of Civil Engineers, 
Great George-street, London, 8.W.1. Annual meeting. For 
programme see page 447. 10 a.m. each day. 


FRIDAY, MAY 7rx. 

CuemicaL ENGINEERING Grovup.—Florence Restaurant, 56, 
Rupert-street, London, W.1. Annual general meeting and 
informal dinner. 6.30 p.m. 

ELECTRICAL ASSOCIATION FOR WomEN.—Criterion Restaurant, 
Piccadilly, London, W.1. Luncheon. 1 p.m, 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
Westminster, London, 8.W. 1. Fourth Report of Marine Oil 
Engine Trials Committee. 6 p.m 

INSTITUTION OF MUNICIPAL AND County ENGINEERS.— York - 
shire District meeting at Wakefield. 11 a.m. 

Junror Lystrrution or Enorxerrs.—39, Victoria-street, 
London, 8.W. 1. Lecturette, “‘ Distortion in Wireless Recep- 
tion,’ by Mr. A. V. Ballhatchet. 7.30 p.m. 

Royat Instirvrion or Great Brrrain.—21, Albemarie- 
street, London, W. 1. “ English Illuminated Manuscripts,” by 
Sir F. G. Kenyon. 9 p.m. 


TUESDAY, MAY IIs. 

INstITUTE OF Puysics.—Physics Theatre, Royal College of 
Science, South Kensington, London, 8.W.7. Public lecture, 
“The Relationship of Physics to Aeronautical Research,”’ by 
Mr. H. E. Wimperis. 5.30 p.m. 


WEDNESDAY, MAY 12rs. 
Royat Soctery or Arrs.—John-street, Adelphi, London, 
W.C. 2. Industrial Welfare in Practice,” by Mr. W. 3. 
Bradley. 8 p.m. 


THURSDAY, MAY 13ru. 

Farapay Soctery.—Institution of Mechanical Engineers, 
Storey’s-gate. Westminster, London, 8S.W.1. General dis- 
cussion on “* Explosive Reactions in Gaseous Media.”” 2.30 p.m. 

InstiTuTION or Locomotive ENGINEERS: MANCHESTER 
CENTRE.—Visit to the locomotive works of the L.M.S. Railway 
at Crewe. 2 p.m. 


THURSDAY TO SATURDAY, MAY 13ru ro L5ra. 

INSTITUTE OF TRANsPORT.—Sixth Congress at Birmingham. 

For programme see page 468. 
FRIDAY, MAY l4ra. 

INSTITUTION OF MunicipaL anp County ENGINEERS. 
North-Western District meeting at Blackburn. 10.45 a.m 

Rattway Cius,.—65, Belgrave-road, London, 8.W. 1. Paper, 
““Some Observations on Modern Locomotive Practice,’ by Mr 
B. M. Bazley. 7.30 p.m. 


WEDNESDAY, MAY 19rs. 

INSTITUTE OF MeTats.—Institution of Mechanical Engineers, 
Storey’s-gate, London, 8.W.1. Annual May Lecture, “ Single 
Metallic Crystals and their Properties,” by Professor H. C. H. 
Carpenter. 8 p.m. 








Busk StupENTsHIP IN AERONAUTICS.—A vacancy for the 
Busk Studentship in Aeronautics for 1926-7 exists, and 
the following particulars may therefore be of interest. This 
studentship was established in memory of Edward Teshmaker 
Busk, who in 1914 lost his life while flying an experimental aero- 
plane. It is of the value of about £150, tenable for one year 
from October Ist ; but a student may be reappointed on the same 
terms for a second year. It is open to any man or woman being 
a Britich subject and of British descent who has not attained 
the age of twenty-five years on October Ist next. The object 
of the studentship is to enable the holder to engage in research, 
or preparation for research in aeronautics and specially in those 
subjects such as stability problems, meteorological questions 
bearing on flight, or the investigation of gusts, treated either 
experimentally or mathematically in which Edward Busk was 
specially interested. The student will be expected to devote 
his whole time to research on a subject approved by the trustees, 
and at the close of his studentship to make to them and to the 
University of Cambridge a report on his work ; he may also be 
asked to deliver a lecture on the subject. He may not undertake 
other duties without the express consent of the trustees. The 
tenure of the studentship will depend on compliance with these 
conditions. Subject to the permission of the trustees the student 
may carry out his research ‘either at home or abroad. Forms 
of application for the studentship can be obtained from Professor 
B. Melvill Jones, Engineering Laboratory, Cambridge, and must 
be filled up and returned to him not later than May 12th next. 


VereraN Workers aT JnoNwoRKs AND COLLIERIES.—A 
short time ago the Nottingham Evening News invited manu- 
facturers and industrialists in the Midlands to submit to it for 
publication the names of their workers who had been in their 
continuous employ for a period of forty years and over. The 
Stanton lronworks Company, Ltd., near Nottingham, employs 
some 14,000 workpeople, and was able to submit the names of 
265 veterans who are still in its employ and who have served it for 
a minimum period of forty years. The maximum period of service 
of any employee was sixty-two years, and no small number fell 
within the range of forty-five and fifty-five years’ service. The 
number submitted by the Stanton Company of 265 individual 
cases was, we understand, by far the largest number submitted 
by any single firm of employers. The Nottingham Evening News 
subsequently issued a printed certificate for each of the names 
ineluded in the list, and during the past few weeks Mr. E. J. Fox, 
the managing director of the Stanton Company, has been pre- 
senting these certificates at the company’s various centres, 
The number of veterans at the Stanton works totalled 86, at 
the Pleasley Colliery 59, at the Oakes peeve Works 43, at 
the Holwell Works 41, and at the Teversal and Silverhill 
Collieries 36. At each of the centres the men were entertained 
to dinner in company with the members of the Employees’ 
Works and Welfare Committee. Mr. Fox, in presenting the 
certificates, said that he hoped that the younger generation 
would follow the good example set by their elders and settle down 
to honest hard work, a life which had obviously been led by those 





to whom certificates were being presented, 








— a ee 


—s | 


Ae aren Oa oS oe 


oS ept@eee 


Bs *ef[e<e we des ew» 


asbeOnrere euze 


‘~Pwae 





